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Copyright O Shimadzu Corporation 1997. All right are reserved, including those lo 

reproduce this p\tblicntion or parts there of in any from without permission in writing 

from _S_himadz\t Corporntion. 

In.formation in this publicution is subject to change without notice and does not 

represent n CQmmitmont on tho pnrt of the vendor. 

Any errors or omissions which mny have occurred in thia publication despite the utmos t 

care taken in it.s production will be corrected as soon as possible, but not necessarily 

immediately upon detection. 

Shimadz.u Corporation will continue to ~upply original Shimadzu maintenance parts 

associated with a given product for a period up to 10 years from the cessation of that 

product. Please be informed that after thia period of time, Shimadzu CorpoTation 

cannot guarantee supply of such original maintenance part.<3, However, following 

discontinuation of a product, the period_ of availability of maintenance parts w hlch have 

been produced on a subcontract basis ia up to the discretion of the concer 1;ed 

subcontracting company. 
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ri:----------P-r_o_d_u_c_t_W_ a __ r_r_a_n_t_y_ ,.....,._:~------

We at Shimadzu appreciate it ve ry much that you huve purchased tl: ins i.rument. 

Shimadzu Corporation provides tho original purchaser with n 12-mont.h limited warranty. 

'l'he warranty terms nro ns follows: 

1.Whut is covered : During the wnrrunty period, Shimadzu Corporation will correct any defects 

in material or workmanship, or any failure of the system to conform to the 

specifications, by repairing or replacing the defec tive parts free of charge. 

2.What is not covered: Shimadzu does not warrant or cover: 

!)Damage caused by abuse, misuse, mishandling, or misapplication. 

2)Damage caus~d by unauthorized modifications. 

3)Damage caused by ~ peripheral or device other than supplied by 

Shimadzu Corporation. 

4)Damage caused by use under an undesii-able environmental condition 

such as high temperature, and high humidity, corrosive gas, dust, or 

supply voltage fluctuations beyond the rating. 

5)Damage caused by a disaster such as fire, earthquake, or flood. 

6)Damage during relocation after installation or shipment other than 

original shipment to the purchaser. 

?)Consumable parts such as fuses, relays, and switches. 

8)The case when installation condition that our company sets was not 

protected. 

9)The case that maintenance that our company sets did not have carried 

out. 

3.The guarantee content is given preference u kind of device that guurnntee condition is 

particularly indicated. 

( i) 
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I For Safe Use 

Shimadzu Universal Testing Machine performs tenBion, compression, trarunre!'Be, and bend.in{ 

tests on metallic materiols. 

Please obsenre the following items to assure safety use of the unit. 

l. Never use the unit for any purpose other than that mentioned above. 

2. !vfoke sure to follow the procedures explained in t he instruction manual 

3. ~lake sure to observe warnings and cautions. 

4. Never disassemble or modify the unit without our permiss ion. 

5. ?\1ake sure to ask our Sales Division or sales representative for repair of the inside of the 

unit. 

In this instruction manual, warning and caution are specified as follows. 

I WARNING! 

I CAUTION I 
Death or severe injury may be resulted in if an event is not 

avoided. 

Slight injury or physical damage may be resulted in if an event 

is not avoided. 

(ii) 
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CD 

CAUTION Label on the Unit 

th 

AWARNING 
To avoid fin~r pinch. 

do DOI put handa wide lbe croeebeacle 

when openinr ADd cloeinr the gripe. 

·AcAUTION 
To avoid injury by the fractured apeeimeo piecu, 

kttp away form the loadin( unit 

when the teat ii doinr . . . 

ACAUTION 
HAZARDOUS VOLTAGE 

-To avoid electric ahock, turn off the power eupply 

before re!Jlo~ 1be power cable. 

I CAUTION 
• To avoid the baodlee with II fall by fractured eboc.k, 

remove the upper aod lower band.Jee wbeo the teat ia doing. 

• Do not put unnecessary the things oo the table 

aod the crosebeada of the loading unit. 

• Be eure that no obetaclee before movin the crolo8heada. 

~m~, ~m~~~~~~~---G) 
=---

J 

( iii ) 

I 
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I Cautionary Instructions 

This testing machine has a wi de r a nge of appl ica tions to perform 
various tests. lie care ful when se tting and removing s pecimens , 
mounting and dismount i ng te s t devices, and ope r a t i ng t he l oading 
unit~ 

Normally, a single worker operates the machine. When more tha n 
one worker is engaged in the operation, ensure safety through 
positive communication and cooperation. 

1 Loading Unit 

1.1 Operational precautions 

(1) When raising the lower crosshead& check that there i s no 
obstacle between the upper and lower crosshead or between the 
table @)and the lowar crosshead ~ 

(2) Use a solid and stable platform for repositioning the upper 
crosshead@ Models 500·1000kN(50·100tf] 

,(3) If the metal fixture (§) and set ring @of the upper crosshead 
' ®are covered with oil, they may be accidentally dropped._ Wipe 

them with a clean cloth before mounting them . Models SOO·lOOOkNISO · lOOcfJ 

1.2 Handling of test devices 

Use a chain block whenever possible for mounting and dismounting 
heavy test devices. 

1) Handling of tension tt!St grips 

(1) Do not place the ins et grip holders @and lines @!@on the 
crosshead or any other elevated location after reJ.1'\ving them. 
Take them down before replacing the insert grips® 

(2) 

(3) 

Be sure to tighten the . bolt!> wht!n refitting the insAt grip 
hold-down plate and specimen leap prevention plate~-

Place a wooden box on the t ableG)to protect the tables' top 
from fractured specimen pieces . 

2) Gripping a tens ion- test s pe cimen 

Sec the figure below. 

1 . 

Pay a tt en t ion to t he pos itions of the insert. grip holders ~ an~ 
the opec iwe n . The e n t ire rear area of the ins ert grip h.olde r;...,.:, 4 
mu s t be ill con t a c t with the c ro!lshead ins ide wall s or finers I!!]) 48 

(iv) 
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A specimen must be long enough to conta ct the entire face of ea~h ... . . 
. . ipsert grip. 

ecimen 

( X ) ( x-) ( X) 

3) Handling of compression plates for compression tests 

(1) Set the lower crosshead~at a low position for mounting and 
dismounting the upper compression plate@. 

(2) Use a protective cover in cases where a specimen scatters. 

(3) Permission aspect pressure of compression plate is 200 N/mm2[20kgf/mm2]. 

There is a fear connected with damage, when above-mentioned load is added to 

compression plate, this . 

F 

A 

a c= F / A 

a c : Surface Pressure N/mm2[kgf/mm2] 

F :. Loading Force N[kgf] 

A : Osculating plane to the compression plate 

of specimen 
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' . i •r .:: • 
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l1iiz.:, 

2 Control Unit 

2.1 ~andling of load display meter 

(lY Using the ram, zero-adju s t the load within +10 mm of its initial 
position when the REAPY lamp lights. 

(2) Never load over 100% of the full scale for ea ch load rang e . 

(3) The display meter is factory-adjusted before sh i pment; do not 
unnecessarily touch the adjustable parts. 

2.2 Handling of automatic load control unit 

(1) Always confirm the set test conditions on the display @ before 
START. 

(2) Never change load ranges on the load meter 1n the middle of 
load control. 

(3) Never cha~ge the ductilometer ranges 1n the middle of strain 
control. 

(4) Keep the' load control knob@ set to HOLD during automatic 
control. 

(5) Do not operate a constant-value coitrol over 30 minutes 
unless an optional hydraulic oil cooling device is · instal le_µ. 
If operated, the hydrauli c oil overheats. 

(6) In winter, or innnediately after the pump is turned ON the 
J 

unit may not operate due to low oil temperature. If this 
occurs, raise the oil temperature above 20°C before starting 
control. 

\ .() . • ' '· I I 
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2.3 Handling attention of memui _u.:;e Model UH-C) 
CD Inserting the memory card when 111c VJwer of 1hc con1rol ur111 1s 1Umcd 

OFF may reduce the life of the bauery. It is rccornrnendt:d th,11 Lit t! l>a11ery 

should be inserted only jusl before starting opera1ion for loading data into 
the card or to the main uni1, and taken out after such operation. 
The memory card must be handled in accordance with the fo llowing: 

.... 
YES 

~~ 
tl~. 

Do not expose the card to s un· 

lighlS and keep it away from 

any heater to prevent the card 

from being damaged. 

Do not bend or drop rise card. 

Do not allow the card 10 be

come wet or disassemble ic. 

Touching the! connector pan of 

the card may cause a failure in 

operation. 

Put the card into the a11acl1cd 

case when carrying or s1oring 

it. Also, keep the card away 

from static electricity or dus1. 

Do not 1hrow the carl.J i1110 a 

fin: . 
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Safeguards 

1) Ram stroke limiter 

The pump motor stops when the limit switch actuating rod a ttached to the table 

· . contacts the rum stroke limit switch on the stand mounte d upright on the bed. 

To operate again, pres1;3 pump ON switch and turns on the purap motor. 

Fig. Ram Stroke Limiter 

2) Overload limiter 

( 3) Bed 

( 4) Table 

(21) Limit switch actuating rod 

(22) Ram s troke limit switch 

(73) Ram stroke detector stand 

Stops the pump motor when the test load exceeds 102% of the full scale. 

To operate again, press pump ON switch and turns on the pump motor. 

CAUTION 

When ~hE!_!!_~!q!J}El_q ~ h>u(i ru_m;q ~wi~~h-ovc1· functioutiB turned o~f. Overload 

limiter doea not oporuto until tho lond runge shifts to the lowest factor. 

(viii) 
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3) Safety vnlvo 

Opens Safety vnlve when the oil pressure exceeds established value(l05% of the 

full scnle),uud protect the system. 

( 1) Loading cylinder 

( 2) Ram 

. . 

(29) Loading pump 

(34) Safety valve 

F=~~~~~~ 
-

(28) Oil Tank (37) Electrohydraulic servo-valve 

Fig. Safety valve 

(Lx) \ 
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Introduction 

Congrntulntions on purchasing a UH 
Test~ng Machine. 

Series Shi mncl zu Un i versal 

Re ad this manual carefully for proper handling; th l~ mac hi ne operate s 
with high oc curacy, guaranteeing a long service life . 

1. General Description 

This universal t~sting machine performs tension, compression , 
~ransverse, and bending tests on m~tallic materials. It is a state-
of-the-art hydraulic-system universal testing mac?ine tha t is . , 
developed based on the latest mecha~ronics and Sh1rnadzu Corporation 5 

long experience in manufacturing testing machines. 

Combined with optional ·testing equipment, the machine can pe rforr;l, 
tests on wood, concrete, ceramics, rubber, plastic, and many 
other materials. 

The machine's hydraulic loading system ha s a wide control range 
of loading speeds and permits smooth loading. 

An electrohydraulic servo valve precisely controls the flow rate 
of pressurized oil pumped out of a loading pump for feeding oil co 
a loading cylinder. 

A load applied to a specimen is detected as an oil pressure change 
in thl! .loading cylinder, and translated in to a vo 1 tage signal by 
a high-precision pressure cell and high-performance amplifier. 
This analog signal is then converted into a digital signal, which 
is then computed in terms of the full scal.e. Th.us, the load 
measuring system provides both the digital and analog dis~l ays of 
the applied load in the unit of kN [cf]. 

In addition, the automatic load control unit excels in ease of 
operation. It incorporates a microprocessor to control the 
closed-loop-system electrohydraulic servo valve for accurate and 
~fficie11t load control in metal-tension testing spc c:ified in JIS, 
ASTM, and othen1, a s we 11 as for cons tan t -s pccd regulation of r4.m 
stroke, load, and st r ni11. 
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Handling of univerl::l .. ., .it.:hine of the mode l UH-A and the mode l UH-C it1 

explained in this instruction muuual. 

· Model UH-A: Very accurate universal testing machine tha t belonged automatic 

control 
• ' 

· Model UH-C: Very accurate universal testing machine that expanded control range 

the model UH-A un<l udoptod mem·ory card 

Confirm which form test opportunity to use is, in form label attached to a loading unit 

and, please read th.is operution manual. 

Model label 

Memory card 

(Model UH-C) 

Shimadzu Universal Testing Machines are all available in two types of 

the SI unit type and the Gravitational unit type. In this manual. the both 

units• are shown as follows. 

Example Model 500 kN [SOtf] 

I L Gravitational unit: 

~----- SI unit 

with brackets 

Model UH-C 
1l1e memor; card has the following two rypes of mode: 

ONE CARD ONE CONDITION MEMORY mode capable of storing 

l type of condition in a card using one-touch key operation. 

ONE CARD TEN CONDITIONS MEMORY mode capable of s10ring 

ten rypes of condition in a card . 

As mode setting is done jusr before installation by a service engineer. please 

indicate him the mode you desire. 

2 



Scanned by CamScanner

2. Composition 

This testing machine comprises the following equipment and parts: 

2.1 Te~ting Machine 

(l) Loading unit 

(2) Hydraulic unit for loading 

(3) Grips for tension tests 

(4) Top/lower compression plates for 
compression tests 

(5) Transverse/bending test system 

2. 2 Control/Measuring Unit 

(1) Load display meter 

(2) Automatic load control unit 

2.3 Standard Accessories 

(1) Table top protective mat (for the entire 
surface and for use in compression 
tests) 

(2) Hydraulic oil for loading 
ISO VG 180 (18 liters/can) 

(3) Grip open-close handle 

(4) Filter element 

(5) Hexagonal open-end wrench set 

(6) Foundation bolts 

for the loading unit 

for the tontrol unit 

(7) Foundation wedges (for the loading 
and control units) 

(8) Foundation liner plates (for the load
ing and control units) 

(9) Operad.on manual 

( 10) Memory card 

3 

1 unit 

1 unit 

1 set 

1 set 

1 set 

1 unit 

l unit 

1 for each 

2 

2 

1 

1 set 

4 

3 

8 for each 

L1 for each 

l copy 

J pcs 

1 unit 

1 unit 

1 set 

" ' 
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3. Construction and Components 

3.1 Testing Machine 

3.1.l Loading unit 

~ 

Figures a.1 13,2. and J.3 show the load i ng un i t' s cons true t i o11. 

1) Fixed frame assembly 

.This solid frame assembly consists of a be d (l\, a lower cros shead 
(3), and two drive screws (J). The bed is f i xed to the concrete 
foundation with foundation bolts. 

2) Movable frame assembly 

This solid frame assembly comprises a table ©, an uppe r cross
head @, and two columns@, and is mounted across the fixed 
frame assembly. The table is coupled to a ran, CZ). 

3) Loading cylinder 

A loading cylinder (D is centered on the bed a). The rani fZ) coupled 
to the table ® is fitted to this cylinder. 

Thus, when pressuri zed oil is pumped i nto th i s loading cylinder, 
the ram 'I) and the movable frame assembly ascend. They descend 
when pressurized oil is pumped ba ck into the o i l t a nk. 

<D Loading cy llnllc: r 

@ Ram 

G) Bed 

© Table 

© Lowe r cros shead 

© Uppe r crosshcad 

ill Drive s crew 

@ Column 

@ Tens ion nut cap 

@ Drive screw f ixed nut 
@ El eva t ion mot or 

® T~blc guide roller 

@ Tallle cover 

~ Bell cove r 

@ Tab le top pro t ec tive ma t 
( for t he cut lrc: sur face ) 

lOOkN 
F ig. ·~.I Model [ l Ot f l Load ing Unit 

9 
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3. Construction and Components 

3 . 1 Testing Machine 

3.1.1 Loading unit 

Figures 3.l ,3,2 and J.J s how the loading unit I s construct i on. 

1) Fixed fra me assembly 

.This solid frame assembly consists of a bed Q), a lowe r crosshead 
(3), and two drive screws (J). The bed is fixed to the concrete 
foundation with foundation bolts. 

2) Movable frame assembly 

This solid frame assembly comprises a table @, an upper cross
head @, and two columns@, and is mounted across the fixed 
frame assembly. The table is coupled to a ram Q). 

3) Loading cylinder 

A loading cylinder CD is centered cin the bed~- The ram~ coupled 
to the table @ is fitted to this cylinder. 

Thus, when pressurized oil is pumped into this loading cylinder, 
the ramf1) and the movable frame assembly ascend. They descend 
when pressurized oil is pumped back into the oil tank. 

CD Loading cylinder 

@ Ram 

@ Bed 

© Table 

® Lowet' cross head 

fl © Upper CC'osshead 

G) DC'ive screw 

© Column 

@ Tension nut cap 

@ DC'ive screw fixed nut 

@ Elevation motor 

~ Table guide roller 

@ Table cover 

® Bed cover 

@ Table top protective mat 
(for the entire surface) 

lOOkN 
Fig.3.1 Model [lOtf] Loading Unit 
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0 Loading cylinder 

® !{am 

@ Bed 

© Table 

® Lower crosshead 

© Upper crosshead 

(i) Drive screw 

© Column 

@ Tension nut cap 

@ Drive screw fixing nut 

@ E.levation motor 

@ Table guide roller 

@ Table cover 

@ Bed cover 

@ Table top protective mat 
(for the entire surface) 

F . Models 2ookN, 3ookN Loading Unit 
ig. 3·1 [ 20tf] , [ 30tf] 

L 

G) Loading cylinder 

@ Ram 

G) Bed 

© Table 

@ Lower crosshead 

© Upper crossh~ad 

G) Drive screw 

@ Column 

@ Tension nut cap 

@ Drive screw fixing nut 

@ Elevation motor 

@ Table guide roller 

~ Table c~ver 
2 

~r-,jffl====t 
~• Bed cover 

<3- Table top protective mat 
(for the entire surface) ·2 

'-.. b-=r--+-~~-0 
SOOkN, lOOOkN Loading Unit 

Fig . .J.3 Models [ SO cf], [ 1 OOtf} 
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4) Lower crosshe d 
a up-down system (Fig.J,4) 

Tension nut:s fg\ f ,-;-.. · 
a fi '-V

O 
the lower crosshead , _~ of the fixed frame assembly 

@e i t: ont:o the drive screws(]). a nd r'atated by the elevat i on motor 
t v a a worm @ and worm shaft @ to lift the lower cros she a d for a 
est space adjustment. 

Model lOOk N 
[1 Ot f) 

200kN 
Models [ 20tf} 

l000kN 
[100tf1 

® Lower crosshea d 

~ 
® 
@ 

@ 

(iJ 

F ·· 3 '· Lower Crosshead Up-Down System 1g. ,"t" 

11 

Drive screw 

Tension nut 

Worm 

\./arm shaft 

Elevation motor 

---------------:-..::_--_~----------:-.:::··-=·= :;:::;:::;:.:=::::::::::.:.:::;;::.::... ___ _ 
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5) Lower crosshead bnckla q J1 l i - c minntlon sy s tem (Fi g . l.~) 

The system raise any backlash i s the lower cros!lhcn d ~ wh e n loa d i n g . 
@ eve n the thread s of the d r ivc nc r c ws (j) a nd 

n a small am f preventi . ount O pl a y mom e nt a rily int e rrupt s 

If there i s 
tension nuts 
londlng, 

A ng smooth loading 
s such th 1 · lash. • e owcr cross heo d i s l l!te d by s p r in gs t o e liminat e b a ck-

@ Lower crosshead 

G) Drive screw 

® Tension nut 

@ Tension nut cap 

® Backlash eliminating nut 

@ Worm 

10 

13 

oJ l 
200 , 

M cs ( - O: f1 

Fig.~5 Backlash Elimination Sy s t e m 

6) Upper crosshead positioning system: Models SOOkN[SOtf\. lOOOkNpOOt f\ tFig. 3.E: ) 

The recessed parts of the columns allow the ~per crosshead to be 
repositioned by refitting the metal fixture q.§) and set ring @ . 
The makes possible, for maximum ease of operation, adjustment of a 

test space according to a specimen length. 

@ 
' 

8 

(1) Upper crosshead 

@ Column 

® Meta 1 fixture 

@ Sl!t rlng 

... 

Fig. 3.b Upper Crosshead Positioning System 

12 
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poo,r 



Scanned by CamScanner

7) Table rotation prevention system (Fig. 3.7) 

The gudie rollers (!) mounted on the table@bottom hold the lower 
unthreaded part of the drive screw(Z) to prevent the movable frame 
assembly from rotating. 

4 

© Table 

0 Drive screw 

@ Table guide roller 

Fi 3 7 Table Rotation Prevention System g. : 

13 
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8) Ram stroke limiter (Fig. 3.8) 

A limit switch ac ~ 
stroke limit swi tu(~ng rod 1~!1 fixed to the table (0 contacts a ram 
This stop h tch b on the stand (z) whi ch ris es on the bedG). 

· · st e pump motor. 

Q) Bed 

© Table 

@ Limit switch actuating rod 

@ Ram stroke limit switch 

@ Ram stroke detector stand 

Fig. ~-'a' Ram Stroke Limiter 

3.1.2 Hydraulic frnit for Loading . (Fig . .J.9) 

An oil tank@ , a loading ~mp @, a pump motor @, a filter @, 
a hydraulic control valve Q3J, and an electrohydraulic servo valve 
@ are housed in the bot torn part of the control unit, and pi~d to 
the loading cylinder (D by high-pressure rubber hoses @ and~-

1) Oil tank@) 

The steel plate tank has an oil gauge and an oil supply port with 

a breather. 

2) Loading pump® 

The stable high-pressure gear pump is mounted on the oil tank. 

3) Filter@ 

The filter is installed alon
1

g the suction line of the electrohydraulic 
servo valve 0) to remove dirt from the hydraulic circuit . . . 

14 
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4) Hydraulic control valve@ 

The hydraulic contro l valve comprises a safety valve@, a pres
sure regulator v alv e @, and a ram return valve1t. It regulates 
pressurized o ii pump ed out of t h e loading pump .2 , and the amount 
~ oil to be returned from t he loading cylinder 1 to the oil tank 
't9' when unloa d i n g .. 

5) Electrohydraulic servo valve @ 

Thi s load control valve 1s developed for exclusive use in universal 
testing machi n es . The closed-loop microprocessor con t rol system 
permits both a u tomatic a nd manual load controls. 

(D Loading cylinder 

@ Ram 

@ Oil tank ~. Loading pump 

® Suction strainer 

© -Filter 

@ Hydraulic control 
valve 

® Safety valve 

@ Pressure regulator valve 

@ Ram return valve 

@ Electrohydraulic servo valve 

®Hlgh-pressure rubber hose A 

@ High-pressure rubber hose} 

@ Vinyl tube . 

@ Pressure ce 11 

· Fig. ':3 .'7 Hydraulic System 
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3.1.3 Grips for tcn aion tcoto 

l) Models 20 to 100 (Hgs . J.IC,J.11 ) 

The grips nrc conutructctl of lnn rt gr.ir, holder s@, insert grips 
@, insert grip hold - d own plot c!l @ , ond rubber plates@ in the 
tapered hole s of th, uppe r cro1rn h · ad@ anti lower crossheadG) 
centers. Tho gripu ore oponotl 011<.I clone d by opcratine the pinion 
shaft@_ geared to the Jnn rt grip hol<.lors with ll grip open-close 
handle@. 
An upper lin •r@ 0111I fl lower li ner 1,£ ore used to adjust the 
grip-opened ullowi111ce accorcHng to th, opocime n size . 

6 

Specimen 

-----® 

Fig. llo Grips for Tt!nsion Tests 
I 

16 

© Table 

Q) Lower crosshead 

© Upper crosshead 

@ Table top protectlve mat 

@ Insert grip holder 

@ Insert grlp 

@ Insert grip hold-down plate 

@ Rubber plate 

@ Upper liner 

0 Lower llncr 

@ Specimen leap-printion phte 

@ Compression plate amount 
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© 
@ 

@ 

@ 

@ 

- - - ------ --0---- . - - - -

Upper crosshead 

Grip open-close handle 

Insert grip holder 

Insert grip 

Insert grip hold-down 
plate 

@ 

@ 

@ 

® 

. . 
__ J 

Rubber plate 

Upper liner 

Pinion 

Specimen leap-prevention plate 

Fig. 111 Grips for Tension Tests (Models 20 to 100) 

17 

--



Scanned by CamScanner

3.1. 4 Compression plates for compression tests (Fig. 3.12) 

Set the up...E.._er and lower compress i on plates @I@ on the lower 
cross head (J) and table@, respectively. 

S ecimen 

© Table 

© Lower crosshead 

0 Compress ion plate mount 

0 Compress ion plate suspension rod 

@ Compress ion pl a t e suspension plat1 

0 Uppe r compression plate 

@ Lowe r compress ion pl a t e 

Fig.3.12 Compression Plates for Compression Tests 

3. l . 5 Transverse/Bending test system 

l) Transverse test ( Fig. 3.13) 

Fit a transverse-bending punch @ 
set a transverse-bending table ®• 
and rollers@, on the table. 

'\ 

to the lower crosshead(s\ and 
with two fulcrum stand""'s@ 

@ Table 

@ Lower crosshead 

® Compression plate mount 

0 Compression plate suspension 

© Compression plate suspensioTI 

@ Transverse-bending table 

~ Fulcrum stand 

Specimen ~---- ,69 
@ Fulcrum roJler 

@ Transverse-bending punch 

. ' 

Fig. 3.13 Transverse/Bending Test System (Transverse Test) 

18 



Scanned by CamScanner

" 
2) Bending test (Fig. 'J.lt+) 

Fit the transverse-bending punch ~ to the lower crosshead(» and 
set the transverse-bending table l~ on the table@ 

In addition, a coupling rod@ and fixing nuts@ must be instal
led for this test. 

© Table @ Fulcrum stand 

® Lower crosshead 0 Fulcrum roller 

@ Compression plate mount @ Flexure-bending punch .-

@ Compression plate @ Coupling rod 

@ 
suspension rod 

® Fixing nut Compression ~late 

@ 
suspension pate 

@ Fixing bolt Transverse-bending table 

Fig. 3.14 Transverse/Bending Test System (Bending Test) 

19 
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3. 2 Control/Measuring Unit 

Fig 3,1~ 1 .3,/1;, and 3.17 show the uppcor ance , operation system, 
and block diagram of tlic con trol unit, rcopcctively. 

. . 

® 
@ 

@) 

@ 

@ 

@ 

I UH-C) 

r-----
+ 

r--- --- -, 

Upper 

Lower 

Power 

Casing 

Front 

rear 

rear 

1 

I 
I 
I 
L __ _ 

700 

cover 

cover 

switch 

cover 

Power control unit 

I 
I 

-l--i.---.106 

-- --' 

800 

@) Manual operation panel 

@ Automatic control panel 

@ Zero·-span adjustment panel 

@ Load range selector panel 

@ Load display meter 

@) Memory card (Model UH-C) 

--
Fig . .3.15 Control/Measuring Unit: Appearance 
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Spec~cn 

Loading Unit 

CD 
@ 

@ 

@ 

0 

Extcruornctcr 
m lifit · 

Loading cylin~er 

Oil tank 

· Filter 

Electrohldraulic 
servo va ve 
Pressure cell 

.. 

Control/Mc:uuring Unit 

Hydraulic Unit for Loading 

@ Manual operation panel 

@ Automatic control panel 

@ Zero-span adjustment panel 

@ Load range selector 

@ Load display meter 

@ Servo amplifier 

@ Stroke detector 

@ Memory card (Model UH-C) 

Fig. 3.1 b Control/Measuring Unit: Operation System 

. . 
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l-.:> 
l-.:> 

r-· · --, ~t~~;omctcr~ 
:Extcnsomctct':-·· - amplifier ;--, 
L .. -- L:: .. =-...J I 

Loading 
cylinder 

Pressure 
cell 

Stroke 
detector 

Electric 
cal1bration 

Span 
adjustment 

Zero 
.;;djustment 

An>plifier 

Hanua 1 load 
control dial 

L 
R.:m return 
,1alve 

Electrohydraulic 
aervo valve 

Load analog signal output 

Load range 
output 

V/f 
convertor 

A/D 
convert or 

Ca~d I/F 
(Hodel Ul-l·C) 

Load range 
selector 

Pulse 
counter 

!est 
condition 
setter 

Arith· I 

metic 
unit 

Fig. 3.11 Control/Measuring Unit: Block Diagram 

Reut 

Load·pul\ hold 
display 

Load digital 
display 

Pulse motor 
drive unit 

D/A 
convertor · 

Servo 
amplifier 

Over 10 .. d 

pu11p stop 

h 

Pu l u 
motor 

i&ita l stroke 
displiy 

F.::= 

7 

LoaJ 
analog dis-, 

pla~v ■Her 

.J 

Stroke a 
signal ot 
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3.2.l Load display ~eter 

1) Pressure cell @ 

This high-precision pressure transducer translates pressure 
changes, due to loading in the loading cylinder, into electric 
signals. It is mounted on a loading cylinder wall. 

2) Load display (Fig. 3,18) 

Tables I ,1 a nd 3 show digital load displays and minimum increments 
for each load range. 

(1) Load display@ 
Digitally displays a current load. 

(2) Lo a d peak hold display@) 
Holds a current peak load for digital display. 

(3) Minimum increment display@ 
. Digitally displays a single increment value. 

(4) Scale indicator display@ 
Digitally displays ~qually-distanced indicators at five points 
(six points with model 300kN[30tf) of the full scale. 

(5) Load pointer@ 
Provides an analog display of a current load. 

LOAO 

88888 

116 

@ Load display 

@ Load peak hold display 

@) Minimum increment display 

@ Scale indicator display 

@ Load pointer 

Fig. 3.15 Load Display Meter: Appearan,ce 

23 
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Table 1 UH Series · SI Unit Load Displays 

UH-lOOkN UH-200kN Ull-300kN 

20.00 40.0 50. 0 1st-step 40:00 80.0 100. 0 load range 60.00 120.0 150.0 (Xl) 80.00 I tiO. 0 200.0 
JOO.OD 200.0 250.0 

300.0 

10.00 20.00 25.00 
2nd-step 20.00 40.00 50.00 

load range 30.00 60.00 '1 5.00 
(X2) 40.00 80.00 100. 00 

50.00 100.00 125. 00 
150. 00 

3rd-step 
4.00 8.00 10.00 
8.00 16.00 20.00 

load range 12. 00 24.00 30.00 
{XS) 16.00 32.00 40.00 

20. 00 40.00 50.00 
60.00 

2.000 4.00 5.00 
4th-step 4.000 8.00 10.00 

load range 6.000 12.00 15.00 
{XlO) 8.000 16.00 20.00 . 

10.000 20.00 25.00 
30.00 

1.000 2.000 2.500 
5th-step 2.000 4.000 5.000 

load range 3.000 6.000 7.500 

(X20) 4.000 8.000 10.000 

5.000 10.000 12.500 
15.000 

0.400 0.800 1.000 

6th-step 0.800 1.600 2.000 

load range 1.200 2.400 3.000 

(XSO) 1.600 3.200 4.000 

2.000 4.000 5.000 
6.000 

Notes I) Numeric valu es in the cable arc expressed in kN. 

2) The O on the left of the decimal points is not displayed 

(0.400 is displayed as .400). 

24 

UH-SOOkN. 

100.0 
200.0 
300.0 
400.0 
500.0 

50.0 
100.0 
150. ci 
200.0 
250.0 

20.00 
40.00 
60.00 
80.00 

100.00 

10.00 
20.00 
30.00 
40.00 
50.00 

5.00 
10.00 
15.00 
20.00 
25.00 

2.000 
4.000 
6.000 
8.000 

10.000 

U · kN nit: 

UH-l OOOkN 

200.0 
400.0 
600.0 
800.0 

1000.0 

100.0 
200.0 
300.0 
400.0 
500.0 

40.0 
80.0 

120.0 
160.0 
200.0 

20.00 
40.00 
60.00 
80.00· 

100.00 

10.00 
20.00 
30.00 
40.00 
50.00 

4.00 
8.00 

12.00 
16.00 
20.00 
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Table 2 UH Series Gravitational Unit Load Displays 

UH-10 UH-20 UH-30 UH-50 

2.000 4.00 5.00 10. 00 
1st-step 4.000 8.00 10. 00 20. 00 

load range 6.000 12.00 15. 00 
. (Xl) 8.000 

30.00 
lG . 00 20.00 40. 00 

10. 000 20.00 25. 00 50. 00 
30. 00 

1. 000 2.000 2.500 5 . 00 
2nd~step 2.000 4.000 5. 000 10. 00 

load range 3.000 G.000 7. 500 15. 00 
(X2) 4.000 8. 000 10.000 20. 00 

5.000 10.000 .. 12. 500 25.00 
15.000 

3rd-step 
0.400 0.800 1.000 2.000 
0.800 1.600 2. 000 4.000 

load range 1.200 2.400 3 .000 6.000 
(XS) 1.600 3 . 200 4.00_0 8 . 000 

2.000 4 . 000 5.000 10 . 000 
6.000 

0.2000 0.400 0.500 l.000 
4-th-step 0. 4000 0.800 1.000 2 . 000 

load range 0.6000 1.200 1. 500 3 . 000 
(Xl0) 0.8000 1. 600 2.000 4.000 

1. 0000 2.000 Z.500 5.000 
3 . 000 

0 . 1000 0.2000 0.2500 0 . 500 
5-th-step 0.2000 0.4000 0.5000 1.000 

. load range 0.3000 0.6000 0. 7500 1.500 

(X20) 0. 4000 0. 8.000 l .0000 2 . 000 
0 . 5000 1. 0000 1.2500 2 . 500 

1.5000 

0 . 0400 0 . 0800 0.1000 0.2000 

6th-step 0.0800 0 . 1600 0.2000 0 .4000 

load range 0.1200 0 . 2400 0.3000 0.6000 

(XSO) 0.1600 0 . 3200 0. 4000 0.8000 
0.2000 0. 4000 0.5000 1.0000 

0.6000 

Notes 1) Numeric values in the table arc expressed in tf. 
2) The 0 on the left of the decimal point is not displayed 

(0.1000 is displayed as .1000). 

25 . 

Unit : tf 

UH-10O 

20.00 
40.00 
60.00 
80.00 

100.00 

10.00 
20.00 
30.00 
40 .00 
50.00 

4.00 
8 .00 

12.00 
16.00 
20 .00 

2 .000 
4 .000 
6 .000 
8.000 

10.000 

1.000 
2 .000 
3 .000 
4.000 
5.000 

0.400 
0.800 
1 . 200 
l .600 
2.000 
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Table 3 UH Series Load Displays 

Series Load range Minimum 
ch:angc Change of rightmost digit 

1'.0000 0.0005 . 

1 10.000 0.005 
1 oo. oo· 0.05 o - 5 - o - 5 -~ o 

1000. 0 0.5 

t: 5000 0.0005 

1.5 
15. 000 0.005 

150.00 0.05 0-5 - 0 - 5-0 

1500.0 0.5 

0. 2000 0.0001 
2.000 0.001 

2 20.00 0.01 o ~ .. 1- 2- 3 .... . . a- g- o 
200. 0 0. 1 

2000 l 

2.500 0.001 (25) 0-1(.25)- 2(.5)- 3( . 75)-5 
2.5 25.00 0.01 (25) 

250.0 0.1(25) - 6( . 25)- 7(.5)-8( .75)- 0 

3.000 0.001 

3 
30.00 0.01 

0-1-2-3 ···· ·····8-9-0 
300.0 0.1 

3000 1 

0.4000 0.0002 
4.000 0.002 

4 40.00 0.02 0-2-4-6-8-0 
400.0 0.2 

4000 2 

0.5000 0.0002(5) 

5 5. 000 0.002(5) 0-2-s-1-o 
50.00 0.02(5) 

500.0 0. 2(5) 

0.6000 0.0002 
6.000 0.002 

0-2-4-6-8-0 6 
60.00 0.02 

600.0 0.2 

8.000 0.004 
8 80.00 0.04 0-4-8-2-6-0 

800.0 0.4 

Note 1) Values in parentheses arc not displayed. 
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3) Load range selector panel (Fig. J.i~) 

(1) Load range selector<1!2) 

The selector switches change the full scale loads. 
( 2) READY lamp @) 

Lights when the ram is r e turned. 

(3) Load peak hold display reset switch@ 

Press this reset"switch of the load peak hold display to release 
a current load peak. 

LOAD RANGE -----..

1 [~□DODD J 

@ Load range selector panel 

@ Load range selector 

@ Ready lamp 

@ Load peak hold display reset switch 

Fig. J.I~ Load Range Selector Panel 
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4) Zero-span adjustment panel (Fig. 3.2C) 

( 1) Load zeroing dial@ 

Turn this load zeroing dial clockwise to increase a load dis
played, and counterclockwise to decrease -i t. 

(2) Load span adjustment switch@ 

Press this load span adjustment switch to display a load 
approximate to the full scale of a load range. 

(3) Load span adjustment knob<:@ 

This knob is for gain adjustment of the load amplifier. With 
the load span adjustment ·switch@held d own, use the knob to 
adjust a displayed load exactly to the full scale of a load 
range. 

' @ Zero-span adjustment panel 

@) Load zero-adjustment dial 

ZERO @ Load span adjustment switch 

@ Load span adjustment knob 

<D 

Fig. 3.10 Zero-Span Adjustment Panel 
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3.2.2 Manual control panel (Fig.3.21) 

1) Loading pump switch 

(1) ON switch@ 

Press this switch to turn on the pump motor. The pilot lamp 
lights . 

(2) OFF switch {g§) 

Press this switch to turn off the pump motor. 

2) Crosshead eleva tion switch 

(1) UP switch@ 

Depress this switch, and the lower crosshead elevation motor@ 
rotates, raising the lower crosshead. 
When released, this switch automatically turns off, stopping the 
crosshead. This switch is effective only while held down. 

(2) DOWN switch@ 

Depress this switch ,- and the lower crosshead elevation motor@ 
rotates, lowering the lower crosshead. 
When released, this switch automatically turns off, stopping 
the crosshead. This switch is effective only while held dowu . 

3) Load control knob <g]} 
This knob is for manual operation of the load control valve. 
Turn the knob over the range of RETURN to OPEN on the panel to 
load, hold, and unload for testing. 

Always set the knob to RETURN after testing. When starting the 
machine, check that the knob is set at RETURN before pressing the 
pump ON switch. 
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CR~ II EAD P UMP MANUAL CX>NTROL 

UP ON 

@ Manual control panel @) Crosshead UP switch 

@ Pump ON switch @ Crosshead DOWN switch 

@ Pump OFF switch @ Load control knob 

Fig.~11 Manual Control Panel 

I CAUTION·) 
• Please confirm crosahead in going up and down that there is not an obstacle .in a 

perimeter. 

• Please load control knob certainly do in RETURN location at the time of test 

completion. Aleo, please p·ueh PUMP ON switch after confirming the matter in 

RETURN location at the time of teat triggering. 
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3.2.3 Automatic control panel (Fig. J .U) 

The control unit generates reference signals based on preprogram
med control modes and conditions, and compares them with current 
values _to discern deviations. It then computes output values 
equivalent to resulting deviations, and outputs them to the 
electrohyraulic servo valve to perform automatic control in 
the programmed control mode. 

(1) AUTO/MAN.sel e ctor switch 

Q) [t.~:~J key@ 

The manual mode is set at power up. 

Press ~ to light the LED, thus setting the automatic mode. 

Press ~ again to out the LED, 'thus setting the manual mode. 

The automatic and manual modes switch from one to the other at 

each press of 

(2) AUX./INT. selector key 

/1\ r~ 1 key '13P \.::.) INT. ~ 

The internal signal control mode (INT) is set at power up. 

Press ~ to light the LED, thus setting the external signal 

control mode (AUX). Press r~~1 again to out the LED, · setting INT. 

the internal signal control ~ode. The internal and external 

signal control modes switch from one to the other at each press 

of 

(3) Control mode setting keys 

(D (Lo>.oJ key @ . 
Use this key to set a constant-speed load control mode. 

@8 key@) 

Use this key to set a constant-speed strain control mode. 

G) ~TROKi key @) 
Use this key to set a constant-speed ram stroke control mode. 

31. 
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(4) Operation switches 

(D E3key@ 

Use this key to start automatic control. 

(l)E] key@ 

Use this key to stop automatic control. 

G) rHOLOJ key @ 

Use this key to hold any desired value for constant-value control 

during operation. 

© fnu"1 key@ 

Use this key to return the ram after testing. This switch works 

in any of_ the !Lo~oJ , E3 , f1Ro,:j , and tension test control 

modes. Press this switch, and the ram returns to its initial 
position (then the READY lamp @ lights), and stops there when the ra,{11 

return position detector limit switch is actuated. 

(5) Stroke setting switch 

(D EJ key@ 

Use this switch to zero a stroke on the display and an analog 
stroke output signal. 

<I> (sPAN] key (@ 

Use this switch to set a stroke span. Key in a required value of 
the input range between 4 mm to maximum ram stroke. 

(6) File setting switches 

This testing machine can store up to 10 preset test conditions. 
Use this switch to set file numbers. 

(I) EJkey (@) 

Use this switch to call a file number to be run from the preset 
test conditions in storage. Sc, £,.l.100,:i.1.11 for details of the file 
features. 
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(7) GAIN setting switches 

( GAIN] key @) 

Use this key to separately set load gains (for each range), 
strain gains (for each range), and stroke gains of the servo 
system. See 6.1.12 for details. 

(8) Function keys 

IFUNc] key <@) 

Use this key to set the JIS tension test mode and automatic load 
range selection mode. 

[,uNcl_8 I ENTER J ······ C RAM clear 

[,uNc) [~J( ENTER } · • •·• • Automatic load range selection (See 6.1. 3) 

[,uHc) [J [ ENTER } •••·•• JIS tension test (See 6 .1. 8) 

[,uNc]88··:: ... card initialization (Mode!UH-C) 

(9) Adjustment keys 

·□ key@) 

Use this key to set adjustments. 

0 Q ( ENTER J ·· ···· Setting an integration cons cant (See 6. 1. lj) 

00 EJ ...... Display of each input voltage 

0 GJ EJ.: ...... Setting an initial stroke speed (See 6.1.14-) 

0 [J EJ' ...... Manual HOLD position adjustment procedure (See 6 .1.15) 

00 a · ...... Load pointer zero adjustment (See 5.2.4) 

(10) Numeral setting key 

CD8~0keys@ 

Use these keys to input and set numerals for loading speeds and 
control ranges. 

Ci) Gkey@ 

Use this keys to cancel settings made with the 8 through 8 keys. 

G)8 key~ 

Use this key· i:o store settings made with the 8 through 0 keys 
in memory. 
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This display is for ,, ug the automatic c t l . on ro unit. 
It displays input cond i ;.i u11s ,.,hen setting test co di 1 11 d . 1 • n tons as 
we as isp aying control modes and ram ~crokes d i 

139 140 141 142 43 144 14S 

~ ur ng operation. 

14 

08, 
OGJGJE) 

~--- CONTROL 
r--MOOE--, 

r-- Of'Ef\ATIOH --i QGJOO 

131 132 133 134 13::, 136 

@ Automatic control panel 

@AUTO/MAN.selector key 

@) AUX/INT selector key 

@ Load mode setting key 

@) STRAIN mode setting key 

@ STROKE mode setting key 

@) START key 

@ STOP key 

@ HOLD key 

@ RETURN key 

@ Stroke ZERO reset key 

80 ENTER 

138 

@ Stroke SPAN setting key 

File number SET key 

File number RUN key 

GAIN setting key 

FUNCTION key 

Adjustment key 

Numeral setting keys .... 
@ Cancel key 

@ ENTER key 

@ Display 

Fig.3.22 Automatic Control Panef 
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3.2.4 Input/Output panel (Fig.3.23) 

(1) Fuse@ 

This fuse protects the control unit from an overcurrent; it has a 
rating of 2A. 

(2) Timer@ 

Displays operating hours of the control unit. 

(3) Receptacle@ 

This has a capacity of 3A, and connects the external lOOV AC power 
source. 

(4) Ground terminal@ 

This terminal connects the ground wire. 

(5) Strain signal input connector @ 

Connect the output cord of the ductilometer amplifier to th~s 
connector for STRAIN control. 

(6) Ductile fracture signal input connector@ 

Connect the output cord of the ductile fracture device to this con
nector. 

(7) External control sig,nal input connector @ 

Connect the output cord of any optional peripheral to this con
nector for input of setting signals to perform external control. 

(8) Deviation signal input connector@ 

Connect the output cord of any optional peripheral to this connector 
for input 6£ external deviation signals. 

(9) Ram stroke encoder output connector@ 

Use this connector to output A-phase and B-phase pulse output 
signals from the ram encoder. J 

(10) Load output connector@ 

Use this connector to output load analog signals. (0 to SV DC) 

(11) Ram stroke analog output connector@ 

Use this connector to output ram stroke analog signals. (0 to SV DC) 

ao 
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TIMER 

ACIOOV 3A 

AUX. 

@ Inp_ut /output panel 

@ Fuse 

@ Timer 

@ Receptacle 

@ Ground terminal 

@ Strain signal input con-
nector 

\ ' ERR IN 
STROKE 
O/A OUT 

I \ 

@ Ductile fracture signal input connector 

@ Externa l control signal input connector 

@ Deviation signal input connector 

@ Ram stroke encoder output connector 

@ Load output connector 

@ Ram stroke analog output connector 

Fig. 3.23 Input/Output Panel 
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3.2.5 Ram stroke detector (Fig . .3.1't) 

This detector converts ram stroke changes into pulse signals 
in terms of 0.002 mm per pulse for use in stroke control. 
It is installed inside the loading unit table cover. 

@ Bed 

© Table 

@ Limit switch actuating rod 

@ R.lm stroke detector stand 

@ Ram return position detector limit switch 

® Pulse encoder 

Fig . .i.Lt Ram Stroke Detector 
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SI unit • Model I UH -100kNA .C UH-200 kUA .C 
• Load range: (KN) I 100 50 20 200 100 40 

6-stc:p select ion 10 s 2kN 20 10 4kN 

Gravitational unil • Model UH-10A ,C UH-20A .C 
• Loading range 10 5 2 20 10 4 (tf) 

6-step select ion I 0.5 0.ltf 2 I 0.4tf 
I . Tcs ilc: tes t • M1q;rip-10-grip distance: 800mm . 800mm 

• Grips for rods (mm) One pair of 6 - 28 dia. One pai r of 8 - 40 di a. 
(Wilh liner) (Wilh liner) 

. 
• Grips for pl ates (mm) One pair of 0 - 20 One pair of 0 - 35 . 

{44 wide) (50 wide) 

2. Comprcnion lCSl • Mu.pla1e-10-plate dis1211cc . 
740 720 

(mm) 

• Compress ion plate 

diameter 
90 dia. 100 di1.. 

{mm) 

3. Tnn~cnc and • Mu.dog-to-<log dista.nc-c 

bending tat 
. 500 500 

(mm) 

• Dog di LX dog widlh (mm) 30xl 10 30xl30 

- • Punch tip . radius (mm) 15 15 

• Punch width (mm) 110 130 

4. Loading s.pced (Motor spec. ) (60Hz.) About 0 - I OOmm/min Aboul 0 - 100mm/mil 

(3~. 15KW) (3~ . 1.SKW) 

5. Ram su-oke (mm) 150 200 

6: Cros.she.d s.pced (Motor spec.) (60Hz) About 480mm/min Atx>ul 380mm/min 

(~. 400W) (3(), 400W) 

1 . Colwnn-tercolumn dist.ante (mm) 500 500 

8 . Effcc1 in iablc area (Widlh x Depth) (mm) 500x500 .'i00,<500 

9 . Power consumption {3 phase 200/220V. 50/60Ht) About 3.5kVA About 3.5k.VA 

10 Dirnensioru • Loading uni t (mm) 120x500x l800 780x500><2CXX) 

(Widlh x Dc p1 h • Oynamome1cr (mm) ?OOxBCXh( l700 700x 800x 1700 

Height) (Oil wu incorpor .. led) (Oil u.nk incofl)Ontc d) 
l 

We igh t. • Loading unit u, ) 600 Yoo 

• Oynamomc1cr 0:- jl 1 So l ~ o 

(Oil ta ru: incorporat ed) (Oil tvik. incorpormd) 

Overall dimens ions (mm) l 800x850x l800 l 800x850x2000 

Note The load ing speeds given are tho$< undu uro load and 20•c oi l tcmpcrahHc. 

UH•300kNA.C UH-SO0kl'lA .C. 
300 150 60 

UH-l000kllA , C 
500 250 100 ICXXJ ~ 200 

30 15 6kN so 25 I0kN 100 50 20kN 
UH-30A.C UH-S0A,C ·UH-l00A,C 

30 15 6 50 25 10 100 50 20 
3 1.5 0 .61! s 2.5 ltf 10 s 2d' 

800mm 900mm 100mm 

One pa ir of 8 - 40 dia. One pair of 12 - 50 di i . One plir of 12 - 70 dia. 
(With liner) (With liner) (W11h liner) 

One pai r of 0 - JS One pa ir o r 0 - 45 One pair of 0 - 65 
(50 wide) (60 wide) (70 wide) 

720 800 900 

100 dia. 120 di&. 160 di1. 

500 600 800 

30x 130 50xl60 50xl60 

IS 25 I 25 

130 160 i 160 

About 0 - IOOmm/mit About O - 80rr.rnln-j1 

\ 
A ~ 0 - 70:-r..rrJmi l 

(3♦ • UKW) (3~. UKW) (3~. 2.2!( \1.') 

200 2.50 I 250 

About 38Cmm/min About 450mr.-Jmi.-i A be,.;! ~.r.-Jmi:, 

(~ . 400W) 0♦• 750W) CJ•. Uk.W) 

500 650 750 

500)0()() 6~50 750x750 

Aboul 3 . .'ik. VA About 4kVA I About 6kVA 

7 80-..< 500x2000 96()-..<650;(!400 I 170x750..uSOO 

700x800x 1700 700x800>< 1700 700x800x l700 

(Oil u nk inc.orpontcd) (Oil t111k i.ncofl)On tcd) (Oil Wik incorpon u:.d) 

900 , b So J.Soo 

l ~ o ,so I !.O 

(Oil tank 11 ,corponted) (Oil tlll k incofl)Ontcd) (Oil u nk incorpon tcd l 

1800x850x2400 2000x a 50x 2 400 2 )()Ox<JOO• 2800 
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4. 2 Control/Measuring Unit 

4.2.1 Load displ~y meter 

1) Measuring system 

2) Load range 

3) Display system 

4) Load range selector 
system 

Measurement of the cylinder inner pressure with 
a high -precision pressur~ cell · 

1, 2, 5, 10, 20, 50 times (6 steps) 

Digital and analog 

Key operation 

Note: Load ranges can be changed even during operation, excluding 
the time under auto,matic load and stress control. 

5) Digits in digital dis
play 

6) Minimum division in 
analog display 

7) Load peak hold display 

8) Electric load calibra
tion device 

9) Automatic load range 
selector system 

4 1 /2 digits in kN[ tfJ 

1/lOOOth of each load range 
(l/600th with Model 300kN(30tf} 

Digital display : 4 1/2 digits in kN[ tf\ 
' 

Standard attachment 

Standard attachment 

Note: If set before operation, the selector system automatical
ly changes the load ranges at 95% of the full scale load 
under automatic stroke and strain control. It does not 
operate under automatic load and stress control. 

10) Automatic overload stop 
system 

11) Load accuracy 

39 

Standard attachment 

Within ±1 % in the upper 80% of the full scale in 
each load range 

(The manufacturer guarantees the load accuracy 
specified in JIS B 7721 tensile testing machines.) 
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4.2.2 Automatic Load Control Unit 

1) Control system 

2) Automatic control valve 

3) Control mode 

Computer-programmed servo control system 

Closed-loop electrohydraulic servo system 

Electrohydraulic servo valve 

(1) Constant-speed ram stroko control 
Speed-setting range 0,5 ...... 50.0 mm/min (Model UH-A) 

Control range 

(2) Constant-speed load control 

Speed-setting range 

Control range 

(3) Constant-speed strnin control 

Speed-setting range 

Control range 

Gauge length 

Full scale elongation 

0.5 ...... 100.0 nun/min (Model UH-C) 

Rum return position "" Max. ram stroke position 

0.1 "' 2.0 full scale/min (Model UH-A) 

0.1 ...... 5.0 full scale/min (Model UH-C) 

5 --.... 100% of the full scale 

0.1 ...... 50.0 %/min (Model UH-A) 

0.1 --.... 80.0 %/min (Model UH-C) 

5 --.... 100% of the full scale elongation 

5.0 --.... 1000 mm 

0.1 ,..,_, 100 mm 

(Note: An optional gauge length extensometer must be separately purchased.) 

(4) Tension test of metallic materials according to JIS Z 2241 

Stress speed control 1 ,..,_, 50 MPa/s or 1 ,..,_, 50 N/mm2 • s 

[0.1 ,..,_, 5 kgf/mm2 • s] 

Constant-speed ram stroke control: 0.5 ""' 50.0 mm/min (Model ID-I-A) 

0.5 ""' 100.0 mm/min (Model illI-C) 

Control speed switching 

Ram return control 

One touch of key 

One touch of key 

Automatic stopping when the specimen is broken. 

4) Setting of testing parameters 

5) Display of testing parameters 

6) Display of ram stroke 

7) Testing parameter sec ting 

Keyboard entry through a: dialog system 

40 alphanumerics X 2 lines on a liquid crystal display 

4-digit display in mm unit 
Reset function is provided. 

Control speed: 1 point (2 points in tensile test) 
Holding point: 1 point (at another point by manual operation) 
Gage_ 11:ngth: . 1 point (in strain-controlled test) 
Specunen cross-sectional area: Up ro 20 points (in stress-speed control test) 

8) St~rage of testing.parameters Internal memory 
He111ory card . 

In up to 10 files 
· In up to 10 fi !cs/card 

9) Automatic emergency stop Operates when the deviation reaches ±10% of the 
full scale 

40 
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10) Others 
Analog output of ram stroke signal: DC O ~ 5 V /stroke span 
(The stroke span is adjustable.) 
Initial stroke speed is adjustable. 

·11) Constant-value control 
actuator system during 
operation 

12) Automatic control stop 
system 

13) Hydraulic oil cooling 
device 

Changenble to cons tant-value control. 
via key opcrati~n 

Automatically operates at± 107. of the 
control deviation full scale. 

A hydraulic oil cooling device is 
.. required for continuous execution of 

constant hold control over 30 minutes 
(at room temperature of 25°C or lower). 

Note: The hydraulic oil cooling device 
shall be purchased separately. 

CAUTION 

Hy.draulic oil cooling device <of option> becomes a nec~ssity by establishment 

condition, use condition sometimes. (ex. In case continuing a certain holding 

control above 30 minute and carrying out) 
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5.1 Loading Unit 

1) Lower crosshead elevation 

Press the crosshead elevation switch (UP)@ to raise the lower 
crosshead(j), and the crosshead elevation switch (DOWN) @ to 
lower it. 

This switch works only while · held down . While pressing this 
switch, always check that nothing contacts the top and bottom of 
the crosshead. 

CAUTION 
Please operate while pushing push-button switch carefully whether there is the one 

which certainly makes contact with the aspect and under aspect on crosahead. 

PUMP MANUAL CONTROL 

ON HOLD 

D 

OFF 

D 

2) Repositioning the upper crosshead 

€!) Manual operation panel 

@ Crosshead UP switch 

@ Crosshead DOWN switch 

Fig.5.\ Manual Operation Panel 

The upper crosshead can be repositioried with models 50 and 100 or 
with special-designed models 10 to 30, all of which use recessed 
columns. 

(1) Put a . wooden plate on the lower crosshead {'1) top, and raise 
it -close to the upper crosshead. 

(2) Remove the metal fixture@ and set ring (j) from the upper 
crosshead top. 

(3) Raise the lower crosshead to force up the upper crosshead 
slightly. . . 

(4) Remove the metal fixture~ from the upper crosshead bottom. 
(5) Raise the lower crosshead until the upper,crosshead rises the 

recessed portion higher than the prescribed position. 
(6) Fit the bottom metal fixture to the column@ 
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(7) Lo wer the meta l crosslH!ad until the bottom meta l fixture is 
located withi n the up per cross head 
Fi t the u~ cr me t a l f ix t ur e to the column@ and install the 
s et r i ng Q]), t hen f i x t he r ing with a s etscrew. 

3) Tension t es t grip i nsta l lation 

Uppe r tension tcGt gr i ps 

(1 ) Select t he rod or p l ate inse rt gr i ps @ ap propriate for the 
s pecimen, a nd fi t t hem to the insert gr i p holders 0, Firs t 
remove 2 bo l t s fr om the holder end to detach the inser t grip 
hold-down pla te @ a nd r ubb er plate {§). Nex t , inse ..:: t t!le 
grip ~ fr om t he end with l i ne marks (for plates) or character 
ma rks (for rod s ) into the .. holder. Make sure th.a t the teeth 
ca tch the spe c imen. Then re f i t the i nsert grip ho ld-down 
pla t e a nd rubber p_ate , and ret ighten the bo lt s . 

(2) Fit the gr i p open--clos ·e handle @ to the pinion shaft @ in _ 
the upper crosshe~d front. 

(3) Se t the inse r t grip ho l ders@ into the square hole from above 
the upper crosshead. , 

(4) Turn the handle clockwise to lower the insert grip holder. 

(5) If the paired insert grips are not horizontally aligned, turn 
the handle counterclockwise to raise the grips until the 
racks are disengaged. Lower the grips after you hear a clatter~ 
ing sound. 

(6) Use the liners shown below according to the specimen diameter 
or thickness. 

M d I 200, 300kN S00kN lOOOkN 
0 es [20, 30tf) Model [S0tf] Model llOOtfl 

I 
p 

\ 

~~ r For rods For plates For rods For plates For rods For plates 

Thick liner used 8-18 0-12 12-24 0-15 12-13 0-22 

Thin liner 

No liner 

used 18-28 12-24 24-36 15-30 30-50 22-44 
_ .. ... -

28-40 24-35 36-50 30-45 50-70 44-65 

(Unit: mm) 

Set the longer liner in the upper crosshead from .ibove. 
A square cutout is made on one side of the liner so~ not to 
obstruct the pinion shaft. Insert the liner from abo~ so that 
its chamfered sides contact the rounded corners of the crosshead 
square hole. 
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(
7

) When chucking a flat-plate specimen, carefully align the 
center lines of the testing machine and the specimen for 
proper Vertical chucking. 

(a) Check that the specimen leap prevention plate@ is secured 
on th e upper crosshea<l. 

· Lower te 1 ns on test grips 

(l) Fit the grip open-close handle Oto the pinion shaft@ in 
the lower crosshea<l front. 

( 2) Set one of the paired lower insert grip holders Qin the 
square hole from above the lower crosshead, and lower it all 
the way down. ·· 

()) Insert the other holder into the hole until it stops at the 
pinion shaft. 

( 4) Turn the handle clockwise to raise the previously set insert 
grip holder until the rack is disengaged. 

(S) When both the holders are horizontally aligned, turn the ' 
handle counterclockwise to lower them. Forcefully turn the 
handle further in the same direction to provide a clearance 
between the back of the insert grip holder and the cross-
head square hole wall. 

(6) Fit the lower liner@. 

• Tension test grip removal 

(1) Follow the above steps in the reversed order. 

(2) To remove the lower grips, raise the paired insert grip 
holders, hold one of them, and lower the other before remov
ing the insert grip and holder. Then similarly remove the 
other insert grip and holder. 

44 
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Insertion direction of insert 
grip holders and liners 

® Lower crosshcad 

© Uppt!r corsshead 

@ Insert grip holder 

@ 

@ 

@ 

I CAUTION I 
Set the insert grips so t,hat 

their teeth catch the specimen. 

Insert grip 

Upper liner 

Upper liner 

Fig. 5.2 Grip Installation (Models 20 to 100) 
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4) Installation of compression plates for compression teS t ing 

(1) Remove the table top protective mat~, and set the compres
sion test table top protective mat~ on the table after 
fir st cleaning the table with a clean cloth. Then mount the 
lower compression plate so that the knock pin fits inside the 
knock pin hole in the center of the table. 

(2) Screw the compression plate suspension rod@ into the upper 
compression plate@, and place the upper compression plate 
onto the lower compression plate. 

(3) Press the crosshead elevation switch (DOWN)@ to lower the 
lower crosshead W close to the· upper compression plate ~-

(4) Fit the small protrusion of the u~er compression plate 64 
into the compression plate mount~ on the lower crosshead@ 
When this is done, the compression plate suspension rod 62 
protrudes above the lower crosshead{j) 

(5) Fit the compression plate suspension plate@ to the compres
sion plate suspension rod@ end, and secure them with a nut. 

© Table 

@ Lower cro!ishead 

~n Table top protectlve mat 
't!l' (for the entire surface) 

Table top protective mat 
@ (for use 'in compresslon tests) 
® Compress ion .Plate mount 

@ 

© 
@) 

@ 

--
Compression plate suspension roe! 

Compression plate suspension plate 

Upper compression plate 

Lower compression plate 

Fig. 5.3 Installation of Compression Plates for Compression Testing 
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6
) I nn tnl ln t l o 11 n( Cl rx 11 ru / b nd i nr. tent s ystem 

( 1 ) Rc mov t h t:n hl tn p pro tocti.v m:tt @, clean the surface 
or th o tnhlo wl r: h n · J •:111 clo It, :in<l mount the flexure-bending 
tn b l' 1 no t: 11111: t h< kno c k p1. n n (it lnoide the knock pin holes 
lo n t: , d o II t I w t; n h I /1 

Tho f l1x11r1 - lt n11dl.11g Lnl>l c nn be rn ount ecl either in alignment 
wl t h or eCJ) dt'ftrlHl ,1 tl .1.ngrrnnlly Lo t he front-to-back line of the 
tn hh• l1 

\.lh 11 111 011nt11d d I ngn 1111J .I y n t 0 der,rccs , the opera tor controlling 
tlrn lon cl h11n n · .l et1r vJ cw of t h e s pecime n being tested. 

( 2 ) S 1111111.Hri. cn lly pln ( ! o palr of fulcrum stands@ with fulcrum 
roll e r!'. (11 on t he f l cx 11r - h c n<l ing table, and secure them ~ith 
the fixinr, bol r. @. 

( 3) Ins tn 11 th' f:lcx 11re-benc!'i ng pun c h @ u sing the same procedur e as 
for th comp rcs11lon test s ys tem. 

(4) Firmly sec ur e the fulcrum stands with the coupling rod@, 
fixi.ng nut s QJ) nnd fixing bolts (jj to prevent the stands from 
moving due to the specimen reaction force when performing a 
bend i ng test. 

... 
© T,1ble @ Flexure-bending table 
G) Lower cross head 0 Flexure-bending punch 

@ Compress ion p l.1t1? mount @ Coupling rod 
@ Compression plnte, 

suspension rod ® Fastening nut 

@ Compression ~late 
suspension pate 

@ Fastening bolt 

Fig. 5.4 Installation of Flexure/Bending Test System 

.. 
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5 • 2 Co1ftrol/Measuring Unit 

l) Power Up 

After che cki n g t hat no o bstacle exists around t h e tes t i n g ma ch i n e , 
turn the power on as per t he follo wi n g procedure . 

(1) Chec k t hat t h e t h ree-p hase power is supplied to t he prima r y 
wind i ng of t h e testing mac hine po wer source. 

(2) Set t h e power s wit ch @ ON. 

POWER 

OFF 

Fig. 5.5 Power Switch 

2) Loading pump actuation 

After checking that the load control knob@ is set at RETURN, 
press the pump switch (ON)@. 

0 Manual control pane l 

0 Pump switch (ON) 
CROSSHEAD PUM e Pump switch (OFF) 

e Load control knob 

UP 

□ ~ 

DOWN Of F 

□ 
Fig. ~.l- Manual Control Panel 
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~) Load control knob 

J:¥,;URN, HOLD, a nd OPEN a r e ind i c a t e d around the loa d contro l kn ob 
~ located on the pa n e l. 

OPEN: To loa d or r a i s e t he r a m, turn the con t rol knob clock
wise. The close r the knob turn s towa rd OPEN when past 
HOLD, the mor e hyd ra u lic oil th e pump f e ed s to increase 
the r a m s pee d . Wh e n t he kn ob is a t OPEN, the r am reaches 
ma x i mum spe~ d. 

RETURN: To un loa d or lower t h e ra m, t u r n t h e control knob to RETURN . 

HOLD: To ho ld the r a m a t a giv e n position, set the knob t o HOLD. 
llowe vcr , s ince a n e ff e ctive HOLD se tt ing position sligh t ly 
v a r ies with the loa d and o i l t e mp e r ature , check the load 
dis pla y to loca t e the optimum po s i tion. 

MANUAL CONTROL 

OPEN 

(@) Man ual control panel 

8 Load control knob 

Fig. 51 Load Control Knob 

4) Load zero adjustment 

Set 
the 
@). 

the load range selector@ to the minimum load range, and adjust 
digital load display to zero with the load zero-adjustment dial 

Make this adjustment while the ram is at its initial position 
approx. 10 mm from the bottom) with the READY lamp lit. 

(up to 

If the digital load display and the load pointer deviate from each 
other, adjust the load pointer to zero as follows. ~ 

(1) Adjust the digital load display to zero with the load zeroing 
dial. 
Next, press □ 0 a in the AUTO mode to display the followi 

(NQICATOR I 
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(i) In this status, enter nume r a l s ,+, and - to adjust the load 
pointer to zero. 

Example 

8, 0, [ ENT EA ] 

o. 0-E:J 
8,EJ 
□. l ENTER 1 
E] 

'1,nln tcr moves 1 divi s i ons clock'W ise . 

!~inter moves J divi s ions counte r clockwi se . 

Po inter move s 1/5 division (1/8 divisi on 
\./Ith the 300kN(30tf) system) clockwise. 

Pointer moves 1/5 division (1/8 d iv i sion _ 
\./lth the 300kN(30tf] system) counterclockwise. 

Termina te s the load pointer adjust~en t 
mode;' 

(3) Enter numerals after+ and - to adjust over 1 division, and 
enter just+ and - to adjust within 1 division as shown above. 
After checking that the digital load display and load poin t e r 
are adjusted to zero, terminate the adjustment mode with 

E). 

5) Load span adjustment 

After load zeroing, adjust span as follows. 
Press the span adjustment switch@ to display a value close to the 
full scale of a load range onto the load display. 
Adjust the displayed value to exactly the full scale of the load 
range with the load span adjustment knob@. 

123 

(3 Zero-span adjustment 

@) Load zeroing dial 

@) Load span 

@ Load span 

Fig. 5.B Zero-Span Adjustment Panel 

·6) Load range selection 

adjustment 

adjustment 

panel 

switch 

knob 

Set the full scale load range for use in a test with the load range 
selector@. 
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l) Load peak release 

Press the load peak hold display reset switch@ to release the 
displayed load peak. 

110 

-------LOAD RANCE--------

000000 

@ Lo~d range selector panel 

@ Load range selector 

{§) Load peak hold display reset switch 

Fig. !;i,q Load Range Selector Panel 
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6. 

6.1 

Automatic L d C . oa antral Unit 

Basic Operation and Functions 

6.1.l Power Up 

6.1. 2 

Set the control unit power swit ch @ t o ON. 
When turned on, th e di splay show s the foll owing . 

* SHIMADZU UH-A SERIES Ver. XX. X • • • 

The unit displays the above for 3 seconds at start-up and runs 
the UH program. 
After execution of the UH progra~, the unit displays the followi ng. 

MANUAL MODE STROKE xxxx. x mm 

In this status, the unit is set in the manual control mode. 
If the ram is at its lowest position, press the pump ON switch 
@. Then set the load control knob to OPEN to lift the ram 
before setting the knob to HOLD. 

Automatic/manual control selection 

Press ~ to light the LED and change the control mode into the 

automatic control mode. 
The display shows the following. 

AUTO INT. MODE STROKE xx xx. x mm 

6.1.3 Automatic load range selector 

The staridard automatic load range selector is available when the 
unit performs stroke control or strain control. This selector 
can be turned on or off by means of key operation. 
If turned on, the automatic load range selector automatically 
switches the current load range into the next range when the 
load exceeds 95% of the full scale of the current range. 
To turn the automatic load range selector on and off, operate 
the keys as follows. 

Press ~utic) GJ and 8 to turn on the selector, [A] then 

appears on the upper right of the <li~play. 
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Pres s ~uN~ GJ and [ INTER ] again to turn off the se lector, [I\] 

then di s appea rs. 

Stroke s pan setting 

The ~A] ke~ is f or s e tting s troke a na log s i gna l output spans. 

Any r equired val ue of a ra nge betwee n l1 mm and max imum r am 
stroke c an be e n t re d. 
If 100 mm ii entered as a spa n, t he unit ou t pu ts 5V DC ana log 
s i gna l s v ia t he STROKE D/A OUT t erminal e very 1.00 mm stroke . 
Ent er t he· keys as f o l l ows . 

Press E) @ . 

STROKE SPAN xx x x mm l 
Enter the required value in a range be tween 4 nnn and the maximum 
r am stroke. 
Next, s e t a control mode. Basic operations and f un c tions f or 
each mode are explained below. 

1 Constant-spe ed ram stroke control+ 6.1.5 
2 Constant-speed load control+ 6.1.6 
3 Constant-speed strain control ➔ 6. 1.7 
4 Tension test control+ 6.1.8 

6.1.5 Constant-speed ram stroke control 

s 
cu 

r:x:: 

I 
LIMIT 

Constant-speed ram 
stroke control Constant r~m stroke control 

Ra~ stroke curve over time 

·O ----------------------

f 
START key ON LIMIT ON displayed 

Constant-Speed Ram Stroke Control Chart 
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(DPress O ~34 k ~~to enter the constant-speed ram scro e control 
mode. 
The di - 1 . 
1

. 
1 

sp ay shows the fol lowing. At the same time, the cursor 
1 Glts, ena~ling input of settings. 

Ir MODE STROKE \ 

_ SPEED xx. x mm/min _ 

(]) First set a stroke speed. 

· :Model UH-A: Within 3 digits (XX.X) setting range between 0.5~50.0 mm/min. 

The unit does not accept more than 3 digit.8. 

· Model UH-C: Within 4 digits (XXX.X) setting range between 0.5 ......... 100.0 mm/min. 

The unit does not accept more than 4 digit.8. 

re~~~~e~: :;::~d re~tered, ·the dwplay showe the following. 

{l)set a stroke LIMIT. The unit perfonns constant-speed stroke 
control up to this LIMIT, and starts constant ram stroke 
control past the LIMIT using this value. 
A stroke limit is to be set within 4 digits (xxx.x) in a 
range between 1.0 mm and the maximum ram stroke. 
After a limit value is set and registered, the display alter
nately shows the following 2 messages. 

MODE STROKE 

LIMIT xx x.x mm 

START SW? 

SPEED xx. x mm/min 

STROKE xxxx.x mm 

@Press 8 @ to zero a displayed stroke. 

After checking set conditions on the display, press tr ... R1J @. 
The unit starts a constant ram stroke control, and the display 
shows the following including a stroke value. 

MODE STROKE STROKE xx x x.x mm 

At this pofnt, if a registered LIMIT is invalid, the display 
shows the following. 

MODE STROKE 

LIMIT IS NOT VALID 11 
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If this occur s , rcperform t he proc edu re b eg innin g f r om t he 
setting of the con trol mode. 

~Whe n a ram strok e rea c hes a LI MlT du ring r nm st r ok e c ontrol , 
the unit a u tomati ca lly nwit c hes ( rom t li c con"tant-s pced to the 
cons t a n t r am stt·oke c on trol, s howing LI MI T ON on t he di s play . 

M ODE STROl< E 

LIMIT ON 

STROl<E xx x 'x. x rnrn 

©rn th e above s t a tu s , the uni.t a ll ows t he next control mode to 
be set. 

Pr_ess 8@ to s top t es ting . Thi s releas es t he control mode , 

and the automatic control va lve r e turn s t o neutral. 
The di s play shows the following. 

RETURN SW? STROKE x x xx .. x mm 

G) Press fnuAN] @, and the ram automatically s t arts r e tu r ning unt i l 

the limit switch activates. The READY l amp@ then lights. '\ 
The unit allows the next mode to be s e t, showing th e follow i ng 
on the display. 

AUTO INT. MODE STROKE xx x x . x mm 

6.1.6 Constant-speed load control 

Constant-speed ram stroke control 

"Cl /Constant~speed 
~ load control Constant loa d control 
,-.:il-:...__1--------+---------------

/ 
LIMIT 

37. of the 
full scale-O _c;__ ____________________ ....;_ ___ Time 

START ley ON \ 
LIMIT ON displ ayed 

loa<l 

Const ant-Speed Loa <l Control (Chart) 
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(!)Press E~ @ to enter the constant-speed load control mode. 

The ~is~lay shows the following, and the cursor lights, 
permitting input of settings. 

MODE LOAD 

.SPEED x.x F'Stmin 

@ First set u loading speed in terms of full scale/min within 2 dibrits (X.X). 

(Loading speed is relative to the full scale of each loud range, and expressed in 

terms of full scale per .min.) 

·Model UH-A: Setting range between 0.1-2.0 full scale/min. 

·Model UH-C: Setting range between 0.1-5.0 full scale/min. 

After the loading speed is set and registered, the display shows the following. 

MODE LOAD 

LIMIT X X X X. X kN 

Q)Next, set a load limit (LIMIT) for a constant-speed load 
control. The unit performs a constant-speed load control up 
to this LIMIT. 

• SI unit type Sec a limit in kN within 5 digits (XXXX.X) 
• Gravitational unit type: Sec a limit in tf within 5 digits (XXX.XX) 

does not accept more than 5 digits. 

The setting range is from 5% to 100% of the full scale load. 

MODE LOAD 

LIMIT XX X x.x kN 

START SW ? 

SPEED x. x FS/min 

STROKE xxxx. x mm 

@Press 8@ to zero a stroke on the display. 

After checking set conditions on the display, press fwn)@ 
to start a constant-speed load control. 
Note that the unit perfonns a constant-speed ram stroke cont'rol 
using a preset stroke speed up to 37. of the full scale load· 
(see 6.1.l~). The unit automatically switches to a constant
speed load control when the load reaches 37. of the full scale. 
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The display shows the following inc luding a ram s troke value. 

[ MODE LOAD STROKE x x xx . x mm 

At this point, if a r e gi s t crc <l LI M[T i s i nv a lid, t he di s play 
shows the following. 

MODE LOAD 

LIMIT IS NOT V ALlD ! ! 

If this occurs, reperfonn the proc edur e begi nn i ng fr om the set 
ting of the control mo<le. 

@When the load reaches a LIMIT the unit a ut omatically switche s , 
to a const~nt load control~ showing LIMIT ON on the display. 

[ 
MODE LOAD 

LIMIT ON 

STROKE xx x x.x mm l 
©rn this status, the unit allows the next control mode to be set. 

Press 8@ to stop the test. This releases the control mode. 
The automatic control valve returns to neutral. The disp 1 ay 
shows the following. 

RETURN SW? STROKE· xxxx.x mm 

G)Press fmANJ@ The ram automatically returns until the limit 

switch is activated. Then the READY lamp@lights, and the 
ram stops. 
The display shows the following, and the unit allows the next 
control mode to be set. 

AUTO INT. MODE STROKE xxxx.x mm 
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6. l. 7 
ConS t ant-speed strain control 

~ Constant-speed ram stroke control 
•,-f 

ro t Constant-speed 
Cl) strain control Constant strain control 

LIMIT- t--i'-----.r------------

37. of the 
full 

scale load O --'--------+---------- - - --~ 
t \ START key O~ 

LIMIT ON displayed 

Constant-Speed Strain Control Chart 

Time 

A gauge-length ductilometer is required to perform this control. 

G)First check that the ductilorneter is set up against a specimen. 

I 

Press B@ to enter the constant-speed strain control mode. 

The display shows the following, and the cursor lights, permit
ting input of settings. 

MODE STRAIN 

SPEED x x.x %/min I 
(D Set a st;ain speed in %/min within 3 digits (XXJ{). 

(A strain speed is the percentage of strain relative to the ~auge length of the 

extensometer, and which iB computed in% per-min.) 

• Model UH-A: Setting range between 0.1-----50 full scale/min. 

• Model UH-C: Setting range between 0.1-----80 full scale/min. 

After the strain speed is set and registered, the display shows the following. 

MODE STRAIN 

FS ELONG x x.x mm 

G)set the full scale of a ductilometer 1n mm within 3 valid digits 
(xx.-x). 
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Aft e r a full sc a le elonga tion i s r egis t e r e d, the dis pl a y sho~ s 
the following. 

[ MODE STRAIN 

GAGE xx x . x mm \ 
'©Next, set t he gauBc l engt h of a <luctilomcter in mm within 4 

( xxx . x ). 

After a set ductilometer ga uge l ength is registered, the display 
shows t he fo l lowing . 

MODE STRAIN 

LIMIT x x.x % \ 
®set a strain limi t (LIMIT) for a cons t ant- s peed s t r ai n control 

in % within 3 digits in a range betwee n 5.0 and 99 .9% of 
the full scal e elongation. The unit perfo rms a cons t an t- speed 
strain control up to this LIMIT. (A limit strain i s t he 
percentage relative to a full scale elonga t i on, FS ELONG .) 
After a set LIMIT is registered, the displ ay a lt e rna t ely show; 
the following 2 messages. 

MODE STRAIN 

LIMIT xx . x % 

START SW ? 

SPEED x x .x %/min 

ELONG xx.xmm GAGE x x x.x mm 

STROKE x xxx.x mm 

@Press (zEAoJ@ to zero a stroke on the display . 

After checking set conditions on tl~e display, press tT A. RT) @ 
to start a constant-speed strain control. 
Note that the unit perfonns a constant-speed ram stroke control 
using a preset stroke speed up to 3% of the full scale load 
(see 6.1.14). The unit automatically switches to the constant
speed strain control when the load reaches 3% of the full scale 
load. 
The display shows the following including a ram stroke va lue. 

MODE STRAIN STROKE xx x x.x mm 

At this point, if the registered LIMIT 1s inva lid , the dis
pl ay shows the following . 

I 
MODE STRAIN l 

- L ______ L_I_M_I1_' _I_S _N_O_T_V_A_L_I_D_'_' ;___ ______ __. 
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If th· t 15 occurs reperform the procedure beg inning from tie 
sett· ' ing of the control moJc. 

(z)wh7n a stra in reachc!l a LIMIT durinc strain control , the 
un~t automatically s witche s to a con stant strain control 
using this strain LlMIT, s howi n g LlMIT ON on t h e display. 

MODE STRAlN 

LIMIT ON 

STfiOKE >< >< >< x. x mm 

@rn this status the unit allows the next mo<l e to be set . , 

Press EJ @ to stop the test. This release s the control 

mode. The automatic control valve returns to neutral . The 
display shows the following. · 

[ . _ RETURN SW ? 

®Press rCTUR, @, and the ram autom3tically returns unti l the 

limit switch is activated. The READY lamp @ the n lights, and 
the ram stops. · 
The display shows the following, and the unit allows the next 
control mode to be set. 

AUTO INT. MODE STROKE xxxx.x mm 

6.1.8 Tension test control 

Load Constant-speed ram stroke control 
Valve 
held Constant-speed ram stroke control 

LIMIT -

3% of the 
full 

Stress 
speed 

Fracture 

ENTER key ON 

.. SPEED CHANGE - ENTER KEY? 

scale load 0 '--~------------------------
t 

START key ON 

Tension Test Control (Chart) 
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This cont r ol mod e is f or a ut omat ic pe rf o r ma nce o f t e nsion t es t s 
Specified in JIS z 2241 . 

(DPress EN~ Q a nd [ wH " J t o e n te r t he t e n s ion test c ont r o l mode. 

T~e cursor light s , a nd t h e un i t permits inp u t of settings. The 
display shows the followi n g . · 

L MODE T ENSION 

SPEED xx MPa /s \ 
@ First set a stress spccJ 

2 
. . .. 

• SI un it t ype: Se t a st ress speed in MPa/s or N/mm · s (whichever 1s spec if 1ed ), 
2 wi th in 2 digi ts (XX ) se t t ing range b e twein 1 -:- S_OMPa(s _(o r ~/ mm ·s). 

· Gra vita tio nal unit typ e: Set a st ress speed in kgf/ m m ·s w1th1n 2 d1g1ts (X.X) , 
set t ing range b e tween 0 .1 ~ 5.0kgf/mm~ · s. 

Wh en a se t stress speed is r egis tered , th e di splay shows the foll owmg. 

I MODE TENSION 

SPEED xx. x mm/min I 
QAfter measuring a yield point or strength, set u ram stroke speed in mm/min/or a 

COMtant-speed ram stroke control. 

· Model UH-A: Within 3 digits (XX.X) setting rnnge be tween 0.5-----.50.0 mm/min. 

The unit does not accept more than 3 digi ts . 

· Model UH-C: Within 4 digits (XXXJC) setting range between 0.5-----100.0 mm/min. 

The unit does not accept more than 4 digits . 

When a set ram stroke speed is registered, the display shows the following . 

I MODE TENSION 

AREA-01 xx xx mm2 

QEnter the sectional area of a specimen in mm2 within 4 valid 
digits (xxx.x to xxxx). 

\ 

The unit can register sectional areas of up to 20 specimens. 
After the sectional area of the first specimen 1s registered, 
the display shows the following. 

MODE TENSION 

AREA-02 xx xx mm2 

Enter the sectional area of the second specimen in mm2. 

\ 

The unit allows up to 20 sectiona l areas to be ente red. When 
registering ·s s pee imens, for exampl e , ente r O wh en the unit 
asks the sectiona l area of the sixth specimen. When 20 sec
tional areas are registered or O is entered, the unit judges 
that input of sectional areas has been completed, showing the 
following on the display. 
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[ MODE TENSION 

LIMIT xx x MPa 

®Seta LIMIT for a stress spcec.l control. 
· SI unit type: Set a stress in MPa or N/rnm 2 (whichever is specified), 
. G . . within 3 c.ligits (x xx ). 

ravnational unit type: Set a stress in kgf/rnm 2 within 3 c.ligits (x X .x ). 

I 

The u~it performs a stress specc.l cont ro l up to the LIMIT set. Pas t the LIMIT, 
the umt continues control holding the valve flow rate when the LIMIT is 
reached. ' · 

Set a LIMIT in a range between 1/2 and 2/3 of the yield stress or strength und er 
normal condition. 

When the LIMIT is registered, the display alternately shows the foliowing 2 
messages. 

MODE TENSION 

LIMIT XX X 

START SW ?-

SPEED xx xx.x 

AREA-01 xx x.x 

STROKE xxxx.x mm 

©Press [zEAo)@ to zero a stroke on the display. 

After checking set conditions on the display, press trARr}@ • 
The unit starts the tension test control. Note that the unit 
performs a constant-speed ram stroke control using a preset 
stroke speed up to 3% of the full scale load (see 6.1.14), The 
unit automatically switches to the constant-speed stress control 
when the load reaches 37. of the full scale load. 
The display shows the following including a ram stroke value. 

MODE TENSION STROKE xxxx.xmm 

At this point, if the registered LIMIT is invalid, the display 
shows the following. 

I 
MODE TENSION 

LIMIT IS NOT VALID 11 

If this occurs, reperfonn the procedure from setting the 
control c1ode. 

\ 

G)When the stress reaches the LIMIT during this control, the unit 
performs the control, maintaining the resulting valve flow rate. 
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The di s pl ay t hen shows SPEED CHANGE ---➔ ENTER KEY? as b elow. 
7 

MODE TENSION STROKE xx x x . x mm 

SPEED CHANGE --- - ENTER KEY ? 

®rn thi s statu s , measure t h e yield point and strength. 
Afte r c heck i ng t hat t h e yield point and strength h ave been 

measu 'red , prcs!i [ rn r rn ]@ . The unit s tart s the cons tan t -speed 

r am stroke control . 
Th e display s hows the fo l lowing. 

l MODE TENSION STROKE xx xx . x m m 

® t.fue n a s pe cime n fr actures , t h e un i t a ut oma tic a l l y stops the 
control, and the automatic control valve return s to neutral . 
The display shows the followin g . 

RETURN SW? ** TP RUPT ** \ 
@After removing the fractured specimen, pre ss rnu,v,) @). The ram 

' 
returns until the limit switch is activa t e d, and s top s whe n the 
READY lamp lights. 
At this poi_nt, if the sectional area of the nex t sp e c imen is 
registered, the display shows the set conditions for t hat 
specimen, that is, the following 2 me ssages and alternately 
displayed. 

I 

MODE TENSION 

LIMIT xx X 

START SW? 

SPEED XX 

AREA-02 xxx.x 

X X.X 

At this point, set the next specimen on the testing machine. 

Press the stroke (zEAO) key@ and then rTARTJ@ to continue the 

tension test control. 

\ 

Similarly, the unit can continuously perform the tenoion test 
control for up to 20 specimens in procedures (j) through@ 
After testing the set nwnber of specimens or if the sectional 
area of the next specimen is not registered, the display shows 
the following, allowing the control mode to be reset. 

AUTO INT. MODE STROKE xx x _x. x mm 
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6. 1. 9 
Test cond1.·t1·on setting 

GJ to 8@. The Set test conditions with numeric keys 
d. 

~splay shows the numerals entered. Pres s 8 @ to clear 

incorrect numcra 1:.. c 11t creJ. No te that. the unit does not accept 
more than a prcdctcnnincd number of valid di gits for each · 

any 

setting item. After enter inc num era l s , pr ss [ ''" 1 " ]@. 'The 

unit checks that net values arc vithin the re s pective set ting 
ran g s, and registers the values if they are. If they are 
outside the se tting ran ges , the unit di sp l ays ERROR on the 
displny as belov. 

[ 
MODE STROKE 

SPEED x x.x mm/min ERROR \ 
(When setting a speed for constant-speed ram stroke control) 

If this occurs, reset a value after pressing [ tNTl" l@ 
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Control mode 
Table 6.1 Tea t Concli tion.s ( Model UH-A) 

Item Unit Settine: rane:e Number of elicits 
STROKE 

SPEED mm/min 0.5~50.0 X X.X 

LIMIT mm 1.0~ Max. Rum stroko ( zero X X X.X 

at tho mm return oosition} 
LOAD SPEED FS/min 0.1 ~2.0 x .x 

LIMIT kN 5% or more of full scaJe XX X X.X 

I tf I ( XXX.XX J 

STRAIN SPEED Strain %/min 0.1 ~50.0 X X. X 

LIMlT %/Full sca le elonfo(otion 5.0~99.9 X X . X 

GL mm 5.0~ 999.9 X X X . X 

Full scale mm 0.1 ~ 99.9 X X.X 

elon1?ation 

TENSION STRESS MPa/s or N/ruml •s 
.. 

1~50 xx 
SPEED I kg£'mm2 • s ) I 0.1~5.o 1 [ X . X ] 

STRESS MPa or N/mm2 1~ 999 XXX 

LIMIT f kE"f/mm2 l [ l.0~99.9) ( X X . X] 

STRAIN SPEED mm/min 0.5~50.0 X X.X 

AREA mm2 0.1~9999 x x x . x ~ xxxx 

Note:Ram strokes vary depending on the model. 

Stress units are shown in MPa or N/mm2 whichever is specified. 

T a ble 6.2 Test Conditions ( Model UH-C) 

Control mode Item 
. 

Unit Settinl? r an ge N umber of digits 

STROKE SPEED mm/min 0.5~100.0 x x_x 

LIMIT mm 1.0~ Max. Ram stroke ( zero XX X.X 

at the ram return posit ion ) 

LOAD SPEED FS/min 0.1~5.0 x.x 

LIMIT kN 5% or more of full scale XX X X .X 

[ tf l ( XXX . XX l 

STRAIN SPEED Strain %/min 0.1~80.0 XX . X 

LIMIT %/Full scale elon~atio1 5.0~99.9 xx .x 

GL mm 5.0~999.9 X XX.X 
·, 

Full scale mm 0.1 ~99.9 X X . X . -~ 
elongation 

TENSION STRESS MPa/s or N/mm2·s 1~50 xx 

SPE ED [ kgf/mm2·s] I 0 .1 ~5.o J ( X.X} 

ST.RESS MPa or N/mm2 1~999 XX X 

LIMIT I h f/mm2 l l 1.0~ 99.9 I ( X X.X ) 

STRAIN SPEED mm/min 0 .5----50.0 XX. X 

AREA mm2 0.1~9999 x x x .x~ xxxx 

Note: Ram strokes vary depending on the model. 

Stress units are shown in MPa or N/mm2 whichever is specified. 
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6.1.10 Filing 

This t t · . es ing machine can store up to 10 files of pr ese t t est 
co d · · n it1ons in me mory. 

1) SET 

CD Se ts a t est mode to start testin g. 

After setti n g condition s , p re s s G@ to s h ow t h e fo llowi ng 
on the d i s p lay. 

1. S 2. N 3. N 4. N 5. N 6. N 7. N 8. N 9. 

SET FILE NO 7 

®Ente r any numb e r with an N on the ri ght, 

To use file 2, press 0[ rnrrn j. 

I 

An Son the right of a number 
that· number is ·already used. 
is entered, the display shows 
the unit waits for reentry of 
number. 

indicates tha t th e fi le of 
Consequently, if the s ame number 
the followin g error me s sage and 
a new number. Ente r the cor rect 

LS 2.N 3.N 4.N 5.N 6.N 7.N 8.N 9.N lON 

DOUBLE FILE ! ! 

G)To erase a file content, press E} 141 and then 0 @. 
The display shows the following. 

1. S 2. N 3. N 4. N 5. N 6. N 7. N 8. N 9. N 10 N 

CANCEL FILE NO ? 

G)Enter a file number to be cancelled. 

To cancel file 1, the example, press Q E). 
To stop cancelling or executing the set test mode, press 

GB· 
2) RUN 

(Dro select a test condition from the preset condition 1n the 

memory, press 8 @ The display shows the following. 

l.S 2.N 3.N 4.N 5.N 6.N 7.N 8.N 9.N tON 

RUN F'lLE NO ? 
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@Enter the required number with an S on the right. 

To _use •file 1, for example, pressQ I [Hfl" I. 
An Non the right of a number indicate s t.hat the file of this 
number Stores no data. If a number wi th an N on the right is 
en~ered, the displ a y s h ows the following error mes sa ge and the 
un1.t · waits for reentry of a n e w numb er . Enter the correct 
number. 

1.S 2.N 3. N 4. N 5. N 6. N 7. N 8. N 9. N ION 

NO FILE !I 

G) To stop cuting the RUN mode, press EJ@again. 
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I 

6.1.11 
Filing ( Model UH-C ) 

The filing function can pcrfom1 stori ng [SET] and calling [RUN] of the setting test 
con~itions. The memory built-in the control unit can store up 10 test conditions. 
In the case of application of a memory ca.rd, 10 te st conditions can be stored in a 
card, separately from 1he internal memory. In the case of ONE CARD ONE CONDI
rION MEMORY mode, a test condition can be stored in a card. 

1) File registration [SET) 

Inse rt a card and se t the TEST mode so that a test can be started. 

A f1cr the test condition is set and pressing B @ , the display shows the fol

lowing. 

I SELECT FILE? 1. JNT. 2. CARD 

For registration of a test condition into the intema1 memory of the control unit, 

press Q a . F~r its registration into the memory card , 

press CJ a . However, in the case of the ONE CARD ONE CONDI

TION mode, or in the case of noninsertion of a card, this display does not ap

pear, but the following display appears. 

(I) In the case of selection of the · CARD; 

I 

S 2. N 3. N 

SET CARD 
4. N 

NO. ? 

5. N 6. N 7. N 8. N 9. N 1 0 . N I 
(II) In the case of selection of the INT. or noninsertion of a card; 

S. 2. N 3. N 4. N 5. N 

SET FILE NO. ? 

6. N 7. N 8. N 9. N 1 0. N I 
(ill) In the case. of the ONE CARD ONE CONDITION mode; 

SET CARD ? 1. YES 2. NO 

In che case of (0 and (II); 
Input a number with N on its back. 

For example, for the 2nd storage, press GJ E) 
If the number has S on its back, it is an already stored number. j 

So inpuuing it disp:ays the error message as shown in the figure below, and 
creates a number. input stand-by status. 111crefore input a correct number through 
key operation. 

1. S 2. N 

DOBLE 

3 .. N 4. N 

FILE 'I 

5. N 6. N 7. N 8 .• N 9. N 1 0. N 
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.. 

[. 

I 

In the case o f (III); 

In lhe case of . . d . . . h d r.7 [ (NH " J For reg1s1ra11on of 1he con 1110n into t e car . press ~ ..___~ · 
Slopping lhe reg istration, press C) I ( "Tl " j . thereby makjng a return to the 
sta tus before p . r.::7 ressmg ~ . 

!f t~e cond itions has been already stored in the card , the erro r message as shown 
m figure below is displayed. So perform regislra ti on after fil e erasing . 

SET CAR D ? 

DOBL E FI LE 
1. YES 2. N O 

2) File eras ing 

-1 • 

-
For erasing lhe file conten t. press B @ . And for select ion o f the inte rnal 

mem ory, press GJ 8 . o r for selection of the card, press O 8 · 
Then press 8 @ , the di splay sho wns -~he foll owing. 

(I) In the case o f se lection of the CARD; 

s 2. N 3. N 4. N 5. N 6 . N 7 . N 8. N 9. N 1 0. 

CANCEL CARD NO. ? 
(II) In the case of selection of the INT. or noninsertion of a card; 

I 

N 

1. S 2. N 3. N 4. N 5 . N 6. N 7. N 8 . N 9. N 10. N 

I 
CANCEL FILE NO . ? 

(III) In the case of the ONE CARD ONE CONDITION mode; 

CANCEL CARD 1. YES 2. NO 

In the case of (I) and (II); 

Input the file number to be canceled. 

For example, to cancel the I st storage, press CJ 8 . 
To inten-upt the canceling execution, or to interrupt the setting execution, m

dividually press 0 or_ EJ . 
In the case of (III); 

Press CJ a to cancel. For stopping to cancel, press CJ 8 , ther~by 

making a retum to the status before pressing B . 
3) File_ calling [RUN] 

To call the test condition from the stored test conditions, insert a card and then 

press E:J @, the displ.1y shows the follow ing. 

SELECT F I LE · ? 1. INT. 2. CARD 

-
For calling a test condition from the intemal mt!mory of the control unit, press 

8 a . For calling its from the memory card, press 0 8 . 
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I 1. 

Howeve · r, in the case of the ONE CARD ONE CONDITION mode, or in the 
case of non · . f d t . d" insertion o a car , t 11 s 1spl ay does not appear, but the following dis-
play appears. · 

(I) In the case o f select ion of the CARD; 

1. S 2. N 3. N 

RUN CA RD 
4. N 

N O . ? 

5.· N 6. N 7. N 8. N 9 . N 1 0 . N 

(Tl) In the case o f selec ti on of the INT. or noninsert ion of a card; 

S 2 . N 3 . N 4 . N 

RUN FILE NO . ? 

5 . N 6 . N · 1. N 8 . N 9. N 1 0. N I 

s 

(111) In the case of the ONE CARD ONE CONDmON mode; 

TI1e set test conditions is appeared . 

In the case of (I) and (II); 

Input a number with S on its back . 

For e xample, for the l st storage, press GJ [ ( N H " j . 
If the number has N on its back, it is not store numbe r. So inpu tt ing it displa:t_s 

the error massage as shown in the figure below, and c reates a number input stand

by sta tus . · TI1erefore input a correct number thro_ugh key operatio n . 

2. N 3. N 4. N 5. N 6. N 7 . N 8 . N 9 . N 1 0. N 
NO FILE 

To interrupt the running execution, press 8@ agam. 

In the case of (III); 
In the case of the ONE CARD ONE CONDITION mode, pressmg only B 
enables the set test conditions to be called. 

l 

4) Error display of the memory card 

(I) The memory card LED has three types of lighting status: 
lighting-out, red lighting and green lighting. 

I. 
2. 

3. 

LED display Status 

Li ohtin°-out .:, .:, No card insertion 

Red lighting Card batrery running-down --
Green lighting The card battery is nonnal 

The ·red lighting of LED means that the card battery has run down or bauery 
volrage has dropped. Replace the · bauery ,vi th new one. 

(2) LCD error display 

(D Card error 
If the card is selected for registration or call ing of the file, and the card 
can not be detected, the following messages are displayed. 
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SELECT FILE? 1. INT. 2. CARD 

NO CARD 

At this time, pressing 8 returns the screen to the status just before 

E) or EJ . G or E:J is pressed. Insert a card and repress 

_Card battery voltage drop 
If the card is selected for registration or calling of the file, and the card 
battery voltage has dropped, the following messages are displayed. 

SELECT FILE? 1. INT. 2. CARD 

CARD BAT. DOWN 

At this time, pressing 8 returns the screen to the status just before 

G or EJ is pressed. Replace .. the card battery with new one, and 

repress EJ or EJ . 
Card writing-in error 
If the card is selected for registration of the file, and WRITE PROTECT 
(Writing-in inhibition) of the card is set, the following error messages are 
displayed. 

SELECT FILE? 1. INT. 2. CARD 
WRITE PROTECT 

At this time, pressing a returns the screen to the status just before 

EJ is pressed. Release the WRITE PROTECT of the card • and 

repress EJ or E:J . 
5) Card initialization 

To initialize a card, press ~u.ic) CJ 8 , thereby the display shows the fol-

lowing. 

CARD CLEAR? 1. YES 2. NO 

To . execute the initialization of the card, press CJ EJ . 
To stop the initialization_ of the card, press GJ EJ. 
Checking for initialization execution error is conducted for G) card error, (2) 
card bancry voltage drop and (3) card writing-in error in subject 4)-(2). 

If an error message appears, pressing [3 returns the screen 10 the status 

just before pressing Eu,.~) [J [3 After conducting the countenneasures for 

error, repress (Pu .. cJ [) [3 

In the case of non insertion of a card even ,·r r=l r:-l r.::::7 . , ~ ~J ~ are pressed, the 
screen makes a return to the original st.atus w1'1J1out · _ non-ex,ecuuon. 
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6) Handling of memory cards 

( 1) Installing battery 
Check that the following parts are m the memory c ard box. 

(2) 

memory card 

card case 

"coin" type battery 

smal I sere wdri ve r ( +) 

The "coin" type battery must be mounted to the memory card . Open the rear 

cover of the card with the attached small screwdriver, and mount the battery 

to the card as shown below. 

D 
The life of the banery is approximately three years. When the battery is ex

hausted or has not been mounted to the card, MEMORY CARD LED indica

tion @ lights red (normally green) upon inserting the card into the window. 

In such a case, you must replace the battery with a new one. (Ex. Lithium bat
tery: Toshiba CR2016 3V) 

Setting of write-protection 

A write-protection switch is provided with the memory card. Set the write

protection switch after loading the test conditions, the stored can then be 

protected. If you try to load other data into the card which has stored the test 

condition, the card indicates an error because the write-protection switch ac

tuates. The write-protection switch is located on the opposite side of the con
nector. 

Wri1c-pro1cc1ion OFF 
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(3) 

IJ) 

Th . 
e memory card has a space on the back where you can write the title of 

lhhe card. If you would like to write the title on the front surface to easily 
c eek the title t I b . . · , you may attac 1 any a el at the pos111on shown below. 

@ 

b.l.12 GAIN setting 

... 
0 

E 
tJ 

J ., 

U H _ ~ -- Lave) 

9SHIM>0~ 

Front surface of memory card 

Compensate the servo system gains in a range between 1/2 and 
2 times the reference · gains by entering a number from 1 to 9 as 
follows .. 
The key numbers from 1 to 9 represent the compensation magnifi
cations against the reference gains as shown in the table below. 

- -
Key numbers 1 ,2 3 4 5 6 7 8 9 

-
Compensation 
magnifica- 1/2 1/1. 6 1/1.3 1/1. 1 1 1.25 1.5 1. 75 2 
tions 

Thoug~ gains are factory~set, change the settings as per the 
~allowing procedure if required for optimtnn test conditions. 

Press [cArNJ@ to show the following on the display. 

MODE? 

Press one of [LoAoj@ E3@) and 8 @). 

(!)If GoA~@ is pressed, the displ.ay shows the following. 

LOAD GAIN XX X RANGE= X 

Enter the most appropriate number from l to 9, and press 

B® 
Upon entering the first number, the displa~ asks a GAIN o~ the 
next RJ\N~E- Set a GAIN as above. 
\.Then GAINs of all the RANGES are set, the · display returns to the 
first screen. 
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@If 8@ 1s pressed, the display shows the following. 

STROKE GAlN = x 

Enter the most appropriate number from 1 to 9, and press 

8@. A STROKE GAIN is set, and the display returns to 

the first screen. 

G)If E3 @) is pressed, the display shows the following. 

STRAIN GAIN XX .. .RANGE= X 

Enter the most appropriate number from 1 to 9, and press 

8@ Upon entering the first number, the display asks a 

GAIN of the next range. Set a GAIN as above. 
When GAINs of all the RANGEs are set, the display returns to 
the first screen. 

@ In any of [LOAO] . eTAOK~. and B modes, press [ ENTER ]@ only to 

maintain the previous GAINs. When this is done, the display 
goes to the next range without changing the gain of the current 
range. 

6.1.13 Integration constant setting 

Set the servo system integration constants as follows. 

Press O. Q. and 8 to show the following on the display 

L ACT. CONST. x 

Press x and E:J (x represents a number from l to 9). 

Integration constant 

An integration constant determines a value which is~to be added 
to a deviation (a set value - a feedback value). An integration 
constant (2-n) varies with the entered number (n). 
Therefore,· a deviation is calculated fr:om the formula; (a set 
value - a feedback value) 'x (L + 2-n). 

74 



Scanned by CamScanner

Key numbers -----Optimum number ----9 

Load curve 

,Time T i me 

* A dashed line shows a set signal, and a solid li.ne a r ea l 
load signal. 

The smaller the key number entered for the integration constant, 
the. larger the deviation, and the faster the response of the 
servo system. However, hunting may result. On the ot~er_hand, 
the larger the key number entered, the smaller the deviation, 
and the slower the response of the servo system. (Se e the 
figure above.) 
Select the most appropriate key number so that an optimum load 
curve may be produced as in the above figure. 

6.l.14 Initial stroke speed setting 

In the constant-speed load, constant-speed strain, and tension 
test control modes, the unit performs the constant-speed ram 
stroke control using the initial stroke speed up to 3% of the 
full scale load after starting a test. 
Set an initial stroke speed as follows. 

Press D GJ. and a to show the following on the display. 

INITIAL STROKE SPEED xx_ x mm/min 

(D Enter an initial stroke speed. ( Example : ~ [] @] I ENTER] ) 

The default of an initial stroke speed is 5.0 mm/min. 

· Model UH-A: Setting range between 0.5----50.0 mm/min. 

· Model UH-C: Setting range between 0.5-----100.0 mm/min. 

When a numeric value is set, the display returns to the first screen. 

@If a specimen has a low s~rain resistance, set a low speed. If 
a specimen has a high strain resistance, set a high speed. 

Q) Initial stroke speed entered and real load signal obtained 
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37. of the 
full 
scale 
load 

0 .Smrn/min 

Au t oma t i c 
control 

,,µt:i mum spee d 

6.1.15 Manua l HOLD po i nt adju stment 

--- 50 .0m rnl min 

When a maximum load 1s appli ed in t he manua l cont ro l mode , 
adjust a HOLD point a s follow s . 

CAUTION 
I 

Be impose a burden by manual operation knob and, please certainly adjus t HOLD 

location in carrying out load hold. 

(DApply a maximum rated load between the compression pl a t es 1n 
the MAN. mode. 
Adjust the manual control knob so that the load remains 
constant or slightly declines. 

@Press ~~~~r to enter the automatic mode. 

When this is done, the load falls, but do not touch the 
manuai control knob. 

... 

{l)Press 0, G], and a to show the following on the display. 

I 
HOLD OK? 1. YES 2. NO 3. INITIAL 

If OK, press G]. and a. This replaces the previously set 

value with a new value which was output in the MAN. mode by 
adjusting the manual control knob. The unit stores the new 
setting as a compensation for the HOLD point, and provides a 
c-RAM backup for this compensation. It maintains the backup 
until the C-RAM is cleared or the compensation is initialized. 
A HOLD point compensation changes proportionately with the 
load. 

If not OK, press (J • and 8 to maintain the previous HOLD 

point instead of compensating it. 

Press GJ. and EJto zero a current HOLD point compensation. 

@After setting, always set the manual control knob to HOLD. 

G)Af ter checking that the manual control knob is set at HOLD, 

press ~ to enter the manual mode. 
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@When set 1n the manual mode, the unit compensa t e s the HOLD 
point. 

G)rf the HOLD point is not adjus t ed, it can be di ff i cult to hold 
the load while loading with the manua l cont r ol knob. 

@Man~~l control knob pos i t ions and servo va lve hold po int s 

1. Phenomena seen at high oil te mperature 

HOLD 

Manual control knob 

2. After adjustment 

HOLD 

Load 

Manua l control 
knob 

RETURN 

u HOLD 

HOLD slippage 

Unload 

point adjustment 

Load 

Unloa d 

point adjustment 
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3. Phenomena seen at low oil temperature 

HOLD 

RETURN 
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7. Tests 

7.1 Test Standards 

Use the specimens and test procedures that conform to JIS, ASTM, 
DIN, ~S, and other major standards. 

The Japan Industrial Standards (JIS) on metallic material tests 
include the following. 

(1) Tensi~n tests 

JIS G 0303 
JIS H 0321 
JIS Z 2201 
JIS Z 2241 

General rules of steel inspection 
General rules of nonferrous metal inspection 
Metal specimens for tension tests 
Procedures of metal tension tests 

(2) Flexure/bending tests 

JIS Z 2203 
JIS Z 2204 
JIS Z 2248 

Metal specime~s for flexure tests 
Metal specimens for bending tests 
Procedures of metal bending tests 

7.2 Test Operation Procedures 

The standard operation procedures of the testing machine are 
described below. 

7.2.1 Standard operation procedure for tension tests 
Part 1: Manual control 

(1) Set the power switch@ ON. 

(2) After checking that the load control knob@ is at RETURN, 
press the pump ·ON switch@. 

(3) Set the load control knob @ alternately to RETURN and OPEN a 
few times to move the ram 100 mm vertically for smooth lubrica
tion between the ram and cylinder. 

(4) To return the ram to its initial position, either set the load 

control knob@ to RETURN and then to HOLD when the READY 

lamp@ lights, or press fouA•j @with the load control knob 
... 

at HOLD. (When the ram is returned to its initial position, 

the READY lamp lights.) 

(5) In the minimum-load range, zero-adjust the load display and 
load pointer befort! making the load-span adjustment. <See 
5.2, 4) and 5) ·for procedures.> 
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( 6) Press ~ @ to enter the manual mod e . 

(]) Mount grips suitable for the spec i men' s s ha pe and size . <See 
5.1, 3) and 4) for precedures .> 

(8) Insert the specimen be twe en th e uppe r i nser t gr i ps @~nd 
firmly grip it by turning th e gr i p open-close handle@ i n th e 
direction indicat ed by a n arrow (clockwise ). 

(9) After zero-a djusting the load display (canc e ll i ng the s pecimen 
weight), select a load range. 

(10) Reset the load peak hold display@. 

(ll) Press the stroke [zeRo} key~ to zero a stroke on the display. 

(12) After checking that the lower gr~ are open, pre ss the lower 
crosshead elevation switch (UP)@ to raise the lowe r cros shead 

® to a suitable height for the grips to grip the spec i me n· 

(13) Turn the lower grip open-close handle@ clockwise to firmly 
grip the specimen. 

(14) Slowly turn the load control knob@ toward OPEN to loa d whil e 
checking the load pointer @. When the load point e r starts . 
moving, always remove the upper and lower handles. 

(15) Slowly turn the load control knob@ toward OPEN to load while 
checking the load pointer. 

0 The load pointer turns counterclockwise at a yield point. At 
this moment, the load peak hold display shows a yield point 
load. 

o The load increases again past the yield point. The specimen 
fractures after undergoing a maximum load. 

(16) Reset the load control knob to HOLD after the specimen has 
fractured. 

(17) Fit the grip open-close handles @ to the p1n1on shafts, and 
turn the handles counterclockwise to open the grips. Then 
remove the fractured specimen pieces. 

(18) Press f£fV""] @ with the load control knob @ at HOLD .. ~ 

0 The ram descends until the READY lamp lights, stopping at its 
initial position. 

(19) Read a maximum load on the load ·pea k hold display@. 

(20) To perform another test, start with step(l) 
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· Please do not insert a hand in crv,· 

zipper. 
. ue time of the opening and closing of u 

I CAUTION I 
• Make sure to remo~e the upper and lower grip open-close handles when a load is 

applied to a specimen. 

• Please prepare protection cover, when a fragment scatters by the kind of specimen. 

• Certainly make load co~trol knob@RETURN location and, please hang ram in 

most under location in finishing a teat. 

• Please specimen leap-privation plate@of upper crosshead confirm t,o set surely on 

the occasion of a teat. 

• Please put a proper wooden box on table© aspect that the fragment of specimen 

falls and damages table aspect. 

7.2.2 Standard operation procedure for tension tests 
Part 2: Automatic control TEN mode 

(1) Set the power switch @ ON. 

(2) After checking that the load control knob@ is at RETURN, 
press the pump ON switch@ 

(3) Set the load control knob@ a lternately to RETURN and OP EN 
a few times to move the ram 100 mm vertically for s mooth 
lubrication between the ram and cylinder. 

(4) To return the r a m to its init ia l position, either set the load 

control k nob @ to RETURN and then to HOLD whe n the READY 

(5) 

lamp @ light s , or press t°u"1@ with the loa d control knob at 

HOLD. (When the r a m i s r eturried to i t s i nitial posi tion, the 

READY l a mp l ights .) 

" 
In the minimum-load r ange , zero-adjust the l oad dis pla y a nd 
loa d point e r before making the loa d-s pan adjus tme n t . <See 5.2 , 
4) a nd 5) for procedure s.> 

(6) Mount grips s uita ble for the s pecimen' s s ha pe a nd s ize . <See 
5.1, 3) a nd 4) f or procedur es . > 

(7) I n s ert the spec i men b e tween the upp e r ins ert gr ips @, a nd 
f irmly gr ip it by turning the g r i p open- close ha ndle@ in the 
di rect i o n i nd icated by a n a r r ow (clockwise). 

(8) After zero- a d jus ting the load dis p lay ( c{Jlnce l l ing t he s peciwen 
we i gh t ), selec t a l oad range . 

(9) Se t a n i n it i ai stroke s peed a cco r d i n g to t he spe c imen' s 
charac teristic s . <See 6 . 1.11~ fo r p r ocedures , > 

( 10) Pres s !•u"c) , [J , a nd 6 to e n ter t he' TENSI ON mode . 
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(The display @ shows MODE TENSION.) 

(11) Enter test conditions with numeric keys @. 

a) Stress speed ; MPa/s or N/mm 2 •s [kgf/mm 2 · s ], whichever is specified. 
b) Ram stroke speed ; mm/min 

l . 
c) Specimen sectional a r ea ; nun , up to 20 spec imens 
d) Stress speed control range ; MPa or N/mm 2 [kgf/mrn 2

], whichever is specified. 
<See 6.1.8 for proce dures .> 

(12) Reset the l?a d peak hold display ll5. 

(13) Press the stroke B key@ to zero a stroke on the display . 

(14) After checking that the lower gr~ are open, press the lower . 
crosshead elevation switch (UP)~ to raise the lower crosshead 

G) to suitable height for the grips to grip the specimen• 

(15) Firmly ~ip the specimen by turning the lower grip open-close 
handle~ clockwise. 

(16) Press ETAllr) @. 

0 The unit starts loading at a preset stroke speed. 

0 The unit switches to a set stress speed control at 3% of the 
full scale load. 

0 When the stress on the specimen reaches the set stress speed 
control range, the unit continues the control while maintaining 
the resulting valve flow rate. 

o The load pointer turns counterclockwise at a yield point. The 
load peak hold display shows a yield point load at this moment. 

(17) After checking that a yield point has been measured, press 

a@-
0 The unit starts a constant-speed ram stroke control. 

o The unit automatically stops loading if a specimen is fractured 
after undergoing a maximum load. 

(18) Fit the grip open-close handles © to the pinion shafts, and 
turn the handles counterclockwise to open the grips. Then 
remove the fractured specimen pieces. 

(19) Press ~1:J ~-
0 The ram dc !:i·cends until the Rf;:ADY lamp lights, and stops at its 

initial pos ition. 

(20) Read a max i mum load on the load peak hold display @. 

(21) To perform another test, start with step@ If ~ecimen 
sectional srens are already registered, jump to~ after 
proceeding with steps ©ta@ 
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I WARNING I 
• Please do not insert a hand in croashco<l ut the time of the opening un<l closing of a 

zipper. 

CAUTION I 
· Mak~ sure to remove t·l1e upper un<l lower b'Tip opon-cloue hun<llea when a load is 

applied to a specimen. 

• Please prepare protection cover, \\'.hen u frugment acottcro by the kind of specimen. 

• Certainly make load control knob@RETURN location on<l, please hang ram in 

most under location in qnishing a teat. 

• Please specimen leap-privation plate@of upper crossheo<l confirm to se t surely on 

the occasion of a teat. 

• Please put a proper wooden box on table© aspect that the fragment of specimen 

falls and damages table aspect. 

7.2.3 Standard operation procedure for compression tests (Manual 
control mode) 

(1) Set the power switch @ON. 

(2) After checking that the load control knob@ is set at RETURN, 
press the pump ON switch@. 

(3) Set the load control knob @ alternately to RETURN and OPEN a 
few times to move the ram 100 mm vertically for smooth 
lubrication between the ram and cylinder. 

(4) To return the ram to its initial position, either set the load 

control knob @ to RETURN and then to HOLD when the READY 

lamp @ lights, or press fauAN) @ with the load control knob 

at HOLD. (When the ram is returned to its initia l pos i tion, 

the READY lamp lights .) 

(5) In the minirum-load range, zero-adjust the load displa y and 
load pointe r before making the load- span a djus tment. <See -5.2, 
4) and 5) for procedures.> 

(6) Mount the compres s ion plates for ~ompres s ion te s ts. <Sec 5.1. 
5) for procedures.> 

(7) Center a spe cime n on the lower compres s ion plate @ using a 
mark line as the refcrence poin,t. 

(8) After zero-a_d~ust ing the lo.id dis play (cancelling the lower 

compression plate and specimen weights ), s e lect a load range. 
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(9) Reset the load pc ~ , .: ! splay@. 

(10) 

(11) 

Press the stroke [~~J key@ to zero a strok e on the d i splay. 

Press the lower crosshead elevation s1Jitch (DOWN)@ to lolJer 
the lower crosshead until _the re is a clearance 0 : 2 to 3 mm 
between the upper compression pla te and the spec1cen top. 

I CAUTION I 
• Please pay attention thut upper compress ion plate s hould not make contact with 

specimen. 

(12) Slowly turn the load control knob ·@ t oward OPEU t o load wh ile 
checking th~ load pointer. 

0 The unit loads faster for a compression test than for a tension 
test, and mar, at times, load too quickly. Therefore, be 
cateful when operating the ioad control knob. 

(13) If a specimen is fractured, set the load control knob to HOLD 

and press f •u•~J @ ~ 
0 The ram descends until the READY lamp lights, and stops at its 

initial position. 

(14) Remove the fractured specimen pieces . 

(15) Read a maximum load on the load pea k hold display@. 

(16) To perform another test, start with step 7. 

I CAUTION I 
· The unit loads faster for a compressio"n test than for a tension test, and may, at 

times, load too quickly. Therefore, be careful when operating the load control knob. 

• Please prepare protection cover, when a fragment scatters by the kind of specimen. 

• Certainly make load control knob @\ RETURN location and, please hang ram in 

most under location in finishing a test. 

7.2.4 Standard operation procedure for flexure tests (Manual control 
mode) 

(1) Set the power switch @ON. 

(2) After checking that the load control knob@ is set at RETURN, 
press the pump ON switch@. 

(3) Set the load control knob@ alte rna tely to RETURN a nd OPEN a 

few time s t? .move the ram 100 mm vertica lly for smooth lubr i cation 
between the ram a nd cylinder. 
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(I,) 'l'o re t u r n t he r om t o its initiLl l position, either set the load 

cou trol k11 o l, @ to HETUHN .. int.! then to HOLD when the READY lamp 

(5) 

@ l ieht: o , o r p re 1.11J r•u~ Q]l} with the load control knob at HOLD. 

(\./he n the r om i !1 r e turne d to its i nitial position, the READY lamp 

light:o.) 

t n th e mi n i mum- J.oo cJ ro ngc, zero-adju s t t he loa d 
pointer before 111nld. 11g the l and-spa n adjustment. 
and 5) f o r p roccdu rcn . > 

display and load 
<See 5.2, 4 > 

(6) Mount the fle x11r c - bc11<ling t:c s t device. <See 5.1, 6) for procedures.> 

(7) Cente r a Dpcc imcn on t he fulcrum roller of the flexure-bending test 
device using a mark l i ne as the r e ference point. 

(8) After .zero-adj u s ting the load display (cancelling the device and 
specimen we ight s )., s elect .a load .range. 

(9) Reset the load pea k hold displa y @. 

(10) Press the stroke ·rlEHOI key @ to zero a stroke on the display. 

(11) Press the lower cros shead elevation switch (DOWN) @ to lower the 
lower· crosshead until there is a clearance of 2 to 3 mm between 
the punch @ and the specimen top. 

I CAUTION I 
· When doing this, never ullow the punch to contact the specimen. 

(12) To load slowly turn the load control knob@ to\./ard OPEN while 
watching the load pointer. 

(13) When the specimen is fractured, set the load control knob to HOLD 

and press fnu,.NJ @. 

o The raw descends until the READY lamp lights, stopping at its 
initial position. 

(14) Remove the f rac tu reel specimen pieces. 

(15) Read a maximum load on the load peak hold display @. 

(16) To perform another test, start with step(v. 

CAUTION 
• Please prepare protection cover, when a frngment scuttera by the kind of specimen. 

• Certainly make loo1 ~ontrol knob@RETURN locution and, please hang ram in 

moat under locution in finishing o ll?at. 
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7.2.5 Stan<lartl opcrnt:.Lon 1,L uccd urc for bending tests (Manual control 

mode) 

(1) Set the power s wit h @ ON. 

(2) After checking thut the lc)ll<I control knob @ is set to RETURN, 

press the pump ON :wit ·h 2,. . 

(3) 

(4) 

Alternately s•t t he loau control knob@ to RETURN and OPEN a 
few times to v 1: tiCillly move t he ram 100 mm to allow smooth 
lubrication between the rmu a nd cylinder. 

To return the ram to its initial position, either set the load 

control knob @ to RETURN and then to HOLD when the READY lamp 

@'lights, or press fnu"") @with the load control knob at HOLD. 

(When the ram is returned to its initial position, the READY lamp 
' 

lights.) 

(5) In the minimum-load range, zero-adjust the load display and load 
pointer before making the load-span adjustment. <See 5.2, 4) and 

5) for procedures.~ 

(6) Mount the flexure-bending test device. <See 5.1, 6) for pro
cedures.> 

(7) Center a specimen on the fulcrum roller of the flexure-bending 
test device using a mark line as a reference point. 

(8) After zero-adjusting the load display (cancelling the device and 

specimen weights), select a load range. 

(9) Reset the load peak hold display @ 

(10) Press the stroke {zrno}. key @ to zero a stroke on the display. 

(11) Press the lower crosshead elevation switch (DOWN) @ to lower 
the lower crosshead until there is a clearance of 2 to 3 mm 
between the punch~ and the specimen top. 

CAU'l'ION 
• When doing this, never uUow the punch lo contact the specimen. 

(12) To load, slowly turn the load control knob @ toward .OPEN while 
watching the load pointer. 

( 13) When the specimen bending a 1,gle i s approxiruately 170°, set the 

load control knob to HOLD and press rav"") @. 

o The ram des'cends until the READY lamp lights, 
initial position. 

st
opping at its 
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(14) Remove the flexure-bending test device, and mount the compres
sion plates for compression tests. 

(15) Set a metal strip equivalent in length to· twice the radius of 
the punch inside the specimen, and bend it 180° using the 
compression plates. (See 7.2.3 Standard operation procedure 
f6r compression tests for the procedure.) 

(16) Inspect the surface of the bent part for tears and other damage. 
If none, the material is acceptable. 

(17) To perform another test, start with step®. 

CAUTION 
• Certainly make load control knob@RETURN location and, please hang ram in 

most under location i~ finishing a test. 
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8 .. M~~ntenance 

8.1 Loading Unit 

8.1.1 Cleaning the Periphery of Testing Machine 

This testing machine consists of many precision parts and 
especially t~e loading cylinder units, drive screw unit, inside 
of measurement control unit, etc. are very sensitive to dust and 
foreign matters. ne specially careful about the dust an<l ensure 
that the dust will.not rise from the floor surface, and there

fore keep the floor clean at all times. 

8.1.2 Checking horiwntally of Loading Unit 

Periodically check the horizontality of the loa<ling unit o nce 

in 3 months or 6 months. 

1) Horizontality of table 

Set a level at the center of the upper surface of table, 
check the inclination in the back and forth, and left and 
right directi6ns and if any error is found; correct the 
horizontality by adjusting the jack bolt:. at both side s of 
bed and the wedges set under the bottom surface. {~ithin 
0.1mm/1000mm) ' 

Make sure that all four wedges are firmly fitted. 

Level 

I 
I 
Table 

. Jack bolt Wedge 
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2) Checking horizontality of lower crosshead 

Set the dial gauge with a stanu on the upper surface of 
table, vertically set the end of dial gauge on the lower 
surface of the lower crosshead and check the horizontality by 
moving the dial gauge back and forth, and left and right. If 
any error is found, check to sec if the clamping bolt of the 
drive screw fixture connecting the bed and drive screw is 
loose or not. 
The standard left-right parallelis,:n should be within 0.1 lTIIil. 

After checking, be sure to apply rust-preventive agent to the 
measured surface. 

Dial gauge 

Drive screw---~ 

Clamping bolt 

Drive screw 
fixture 

Bed 

Lower 
cross head 

L...... ___ _,. ____ '1---_+---~Compression-plate 

mountin'i plate 

Table 
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8.1.3 Ma_intenance of testing machine 

l) The painted surface should be cleaned off dust by wiping with 
a cloth. 

2) Wipe off the dust from the cut surface and apply mnchinc oil 
or spindle oil on the surface. 

3) Apply oil or grease on the 5liding surface. 

(1) Apply grease on the drive screw. ne sure to wipe off the 
old grease before applying new grease. 

Recomrn~ndcd grease: Lithium molybedenurn di5ulfide grease 
(Every month) 

( 2 ) Occasionally apply machine oil to the grip open-close 
pinion from ti1c oil cup on the upper surface of 
crosshea<l. (Once a month) 

Upper surface of 
crosshead 

90 
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(3) Occasionally apply machine oil or spindle oil to the 
table guide rollers and bearings of drive screw guide 
rollers. 

Drive s crew 

Drive screw 
guide roller 

Table 
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(4) Apply the above grease to the worm gear of the lower 
crosshead lifting system. (Every 3 months) 

Grease Worm Lower crosshead 

worm 

Drive screw 

4) Make sure the sliding part of grip of the tensile testing 
device is kept clean all the times. Black skin of test piece 
may be embedded into this surface and the grip holder and 
the sliding surface of liner are damaged or the gripping 
balance becomes uneven, thus damaging the grip. Make sure 
the sliding surfaces of grip holder and liner are carefully 
cleaned. After cleaning, apply the above grease to the side 
and back surfaces of grip holder and to two sides of the 
liner. 

Liner 

Cross head 

Grip holder 

part of 
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8.1.4 Maintenance of Hydraulic Unit 

l) Introduction 

rhis unit is a high - pressure constant discharge type 
hydraulic unit using a high pres!.ure gear pump. 'l'his unit 
consists of the load pump and pump motor loaded on the tank 
and the required control unit combined with them. For the 
protection of the electro-hydraulic !,ervo valve, the ~DS 
filter of 10 microns is used. 

2) Specification 

~ 

lOOOkN l 00, 200, 300 and 500 kN 
Models .. , 

[ 10, 20, 30 and 50 tf] [ 100 tf] 

Discharge 50 Hz area 2.1 3.2 
(lit./min) 

60 Hz area 2.7 4.1 

Continuous rated pressure 
230 

(kgf/cm2) 

Hydraulic oil ISO VG 180 

Loading pump Constant discharge type high pressure pump 
1 

Filter Absulutc: rejection ratio: IO microns 

Pump motor 
l.5kW 4P 2.2kW4P 

(Totally-enclosed fan-cooled type) 

Supply voltage Three-phase, 200(220V (50/60Hz aera) 

Tank capacity 40 lie. 

Noise (approx. dB) ·. i 
75 

(under max. load) 

Outside dimensions of main body 
(approx. mm) 550 X 550 X 700 
Width x Depth x Height 

-
*) Measuring place lm distance in front of machine 
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CD Loading pump 0 Hydraulic control va lve 

0 Pump motor (~) Oil gauge 

(i) Check valve 0 Oil filler port with a ir 
breather ~-, 

:4j Filter 

·-0 \ ._ 
Oil tank 

' 5 j Electro-hydraulic servo 
\.: .. 

valve (lY Drain oil port 

6 } Ram return vc1lve 
_, 
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10 g 

fl\ 

12 
..._ ____________________ _, 11 

CD Loading pump 0 Pressure adjustment valve 

0 Pump motor © Safety valve 

0 Check valve 0 Oil gauge 

0 Filter @ Oil fill er port with air 
breather 

0 Electro-hydraulic servo 
valve @ Oil tank 

© Ram return valve @ Suction strainer 

3) Maintenance ~ontrol 

(1) Hydraulic oil 

Poor control of hydraulic oil may cause trouble and faulty 
operation. Attention is generally paid to the parts such as 
pump and valves, but little care is taken to hydraulic oil. 
The hydraulic unit plays an important part in the lubrication 
of the parts such as pump and valves as well as the transmis
sion of power. Therefore, due consideration is taken into 
the maintenance control of hydraulic oil. 
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a) Oil leak 

Periodically and visually check that no oil is leaking. 
When an oil level in the oil tank is abnormally reduced 
due to oil leak, cavitation may occur, causing damage to 
the pump or an increa!;e in oil temperature. 
Oil leaks also should be prevented against disasters. 

b) Oil level 
Observe the oil gauge, and always keep an oil level ne ar 
the standard oil level. 
If the oil level becomes below the standard oil level, it 
may cause the occurrence of bubbles, rise in oil 
temperature, deterioration of oil and other accidents. 

c) Replacement of hydraulic .. oil 

After draining the old hydraulic oil and cleaning the 
inside of the oil tank, fill the tank with the same brand 
hydraulic oil to the standard oil level. If a diffe rent 
brand hydraulic oil is unavoidably used, sufficiently 
execute flushing with a flushing oil of the hydraulic oil 
before replacement. 

( 2) Pump 

Recommended hydraulic oil: Shell Tellus Cl80 (Showa She ll 
Oil) or equivale nt 

Absolutely avoid rnixin9 oils of a diffe r ent kind. 

The pump in norma l ope ration produces a clear sound. Whe n 
any abnormal sound othe r than that in normal ope ration is 
protluced, stop the operation and check the put.i!:). 

\ 

()) Replacement of filter 

Replace the filter element once a year o r every two years 
according to working frequency of the t e sting 1:wchine . Below 
is described the replacing method. (The filter element is 

disposable.) 

(a) Remove the drain plug, and extract oil from the filter. 

(b) Turn the lower cover (counterclockwise) to remove it 
from the filt e r. 

(c) Pull down the filter cleme nt. 

(d) Put in a new filter element. 
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(c) Turn the lower cover (clockwise) to install the filter 
element into the filter. 

( f) 'fi9hte n up the dra in plug. 

Note: Be sure to repl a ce the filt e r e l e me nt with the 
hydra ulic unit turned off (pressing the pur:,p 
OFF switch). 

Filter main body 

Filter element 

Lower cover 

Drain plug 

(4) Cleaning the suction strainer 

When replacing oil, take out the suction strainer, remove 
clogging v,ith compressed .:iir, and clean it '.vith light oil 
before re-attachment. 
If the suction strainer is used in the clogged condition, 
cavitation may occur, causing the occurrence of abnormal 
!.Ound and a trouble in the pump. 
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( 5 ) Check list 

Every Every 
Daily Every Every three twelve 

week month months months 

Oil level 0 
: 

Oil leak 0 

Sound of oump 0 

Reolacement of filter 0 

Loo seness of bolts 
· • 0 

Clean inq in the oil tank 0 

Repl acement of oil 0 

(Note ) The above check list. shows the standard check positions and 
frequency in checking at steady operation of the hydraulic 
p o wer unit. Therefore, properly add the check positions and 
frequency in checking at the start of operation. 
Ta king into consideration operating conditi on and environ
ment, prepare a check list as · minutely as possible and ta}~c 
good care to maintain performance and increase life. 

8.2 Control/Measuring Unit 

8.2.1 Checking Accuracy of load Indicating Device 

Check the accuracy of load with the load tester once in 6 
months or one year, depending on the condition. Our service man 
will be dispatched to the customer and he will check the 
trouble, if requested ( the customer is requested to pay the cost 

for the repair) • . 

. S.1.2 Checking Automatic Load Control Unit 

check the electro-hydraulic servo valve and the ram stroke
dctt.-: c tor for loo!>c screw!; once in G months or one year, 
depending on the application condition. 
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r 

8.3 Maintenance parts list 

B. 3. 1 LOADING UNIT 

Nu PARTS NAME 
lOOkN 

Model f l Otf) 

1 Insert Grip Holder 3'13 - 782G'1 

2 Insert Grip (for Pb te) 343-02518-01 

3 " (for Rod) 343-02518-02 

4 Upper Liner (Thin) 343 -78267= ~~ 

5 " (Thick) 343-78267 - 03 
- 04 

6 Lower Liner (Thin) 343 -78268= ~~ 

1 ,, (Thick) 343 - 78268 = ~! 

8 Pinion Shaft 343-22372 

9 Upper Com pression 343-58660 
Plate 

10 Lower Compression 343- 76512 
Plate 

11 Fulcrum Roller 343- 58882 

12 Transverse-Bending 343- 58885 
Punch 

13 Cylinder O ring 
( I BG1 30) 
036 - 12124 

14 Bearing (Tension Nu t) 
( !i 5 1l1 3 ) 
030- 6001 3 

Bi:aring (Worm Shaft) 
C !f 7202 A) 

15 030- 40202 

16 ,, ( ,, ) 
rn 6202 > 
030 - 04 002 

17 II (Revolu tion (# 6203 ZZ) 
. Stopper) 030-05003 

18 H1mdlo (SQ15) 
3~0-2550503 

H) T11ble lop proloctivo mul 
343-76509-01 

( Cor tho entire eurfuoo ) 

20 T11Llo top protective 111 11t 343-76681-01 
( fo r UIM) in 0001prcHion test11 ) 

PARTS NUMBER 

200· 300kN 
Model I 20 '. 30tf) 

SOOkN 
Model f SOtfl 

lOOOkN 
Model 11 OOtfl 

343 - 71 299 343-7 12'18 343-7 I 378 

343-02254-01 343-0225S-01 343-02256-01 

343-02254-02 343-02255-02 343-02256-02 

343 - 7 1302=~~ 343-71251=~1 343-7138 1=~~ 

343- 7 1302-03 
-04 343-7 1251=~~ 343- 71381=~~ 

343~7 1303=~~ 343- 7 I 252= ~1 3'13- 71382=~~ 

343-7 1303=~~ 
-03 

343 - 7 J 382=~~ 343- 71 252_04 

343- 76473 343-76188 3'13-76427 

343 - 583 10 343-58580 3'1 3- 5807 4 

343-76476 343-76233 343-76430 

343- 58907 343 - 58927 343- 58952 

343- 589 10 343-5893 1 343-58955 

(l 8G l 30) (1 l3G 165) ( I BG 240) 
036- 12 12'1 036- 12 132 036- 1214'1 
rn 5 11 11> ( ~ 5 11 20) ( ~ 5 11 26) 
030 - 600 17 030- 60020 340 - 20509 - 03 
( ~ 7202 A) Ut 7204 A) ( ~ 7305A) 
030- 40202 030-40204 030-43005 
cu 6202) cu 620'1) <t 6305 ) 
030 - 0'1002 030 - 04004 036-06005 

(# 6203 ZZ) (# 620422) (# 6205 ZZ) 
030-05003 030-05004 030-05005 

(SQ19) (SQ19) (SQ22) 
340-25505-01 340-25505-01 340-2550S02 

343-76465-01 343-76182 343-76-118 

343-76681-02 343-76681-03 343-76681-0-t 
~ 
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. , 

- .. -----r--r-----~~===----
Na. . PARTS NAME 

l Hydraulic Oil (18£6can 

2 Filte~ Element 

3 
High-pressure Rubber 
Hose (Main Circuit) 

4 
High-P.ressure Rubber 
Hose (Medium Pressure 
Circuit) 

5 vinR Hose ~~ea~af e 
Oil eturn u-cu1t 
Loadin~ Pump and 

6 Motor or Pump 
(One Body type) 

7 Electro~draulic 
Servo V ve 

8 Ram Returning Valve 

9 0 ring (in Control valve -, 

10 II ( II ) 

11 II ( II ) 

12 II ( ,, ) 

13 Back-up Ring ( ,, ) 

lOOkN 
Model I 1 0tfl 

-----------
PARTS NUMBER 

200 • 300kN S00kN 
Model [20·30tf) Model r S0tfl 

( ISO VG 180) 
340-14501-23 

( P-3502) 
340- 26646-12 

l000kN 
Model I l00tfl 

OB 21ox 1.2MT) OB 210x 1.2 MT) (IB 21ox l.3MT) (IB 21Qx 1.4 MT) 
340- 24026-87 340- 24028- 11 340- 24028- 09 340-24028-12 

(IB 210 X 1JM1) (1B 210 X 1.3Ml) (IB 210 X 1.4M1) 
340-24028--14 340-24028--15 340-24028--13 

(ITP 100/ 1. 7) 
340-26809-01 

( ID 19X 2) 
016-31628 

(ITPl00/1.7) 
340-26809-01 

([FPI00/1.7) 
340-26809-01 

( 403F-7.5L) ( 403F-7.5L) ( 403F-I5L) 
340-26141-02 340-26141-02 340-26141-03 

( JSC-COl ) 
340-26143-01 

(IA P 5) 
036-10203 

(lA PIO) 
036-10208 

( lA P 24 ) 
036-10225 

UA P36) 
036-10239 

( B P 24 ) 
036-20015 

100 

(IB210 X 1.SMl) 
340-24028-16 

(TFPl00/ 2.6) 
340-2680~2 

( 403F-30L) 
340- 26141-04 
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CONTROL/MEASURING UNIT 

No PARTS NAME 

l Pressure Cell 

2 Pulse Encoder 

3 Ram Scorke Limiter 

4 

5 

6 

7 

8 

9 

R:1111 Screke Detector 
wire 

Pulse Mocor 

Timing Belc 

Bearing 

CPU Princcd Circuit 
Board 

1/0 Printed Circuit 
Board 

IO Load Amp. Printed 
Circuit Board 

11 L9aq An:ip. Sub, Print-
ed C1rcu1f Boara 

12 
Display Printed Circuit 
Board 

K.B. Printed Circuit 
I 3 Board (Load Selection 

Panel) 
K.B. Printed Circuit 

14 Board (Aucqr:Hic Load 
Control Panel 

IS Power Surse Printed 
Circuit Board 

16 Fuse (I/0 Panel) 

17 Timer (1/0 Panel) 

IB Switch (Load Calibra
tion Panel) 

19 Volume ( " ) 

20 ,, ( II ) 

21 .. (Manu.il 
Control P.incl) 

22 Switch ( " ) 

23 Switch ( " ) 

24 Momorv Cud (?,,l~dol Ull-C) 

25 Doe.rd CARD 1/F 
(Modol UH-C) 

26 Doard Memory Card 
(Modol Ull-C) 

l0OkN 
Model [ l Otf] 

PAR TS NUMBER 

Model 200kN d I 300kN I M d I SOOkN I Model 1 OOOkN 
[ 20tf} Mo e ( 30tf] 0 e ( SOtf] ( 1 O0tf] 

340-43040-06 340-43040-04 340-43040-06 

340-1603~-03 I 

343-01443-01 

340- 43605- 08 

064-30155 

340-16037-04 1340-16037-021340-16037-05 

343-76195 

340- 21610-01 

(# 6262) 
... 030-00805 

344-25256-02 

343-01440-02 

34 3-0060 I -0 l 

34 3-01 441 
' 

1343- 01443-021 343-01443-01 

343-01442- 01 

343-01442-02 

343-01468 

Type:F7 I 6 I (2A, 125V) 
072-01025 

( IOOOOH) 
340-33910- 37 

(SPAN) 
064-56091-07 

(SPAN) 
340-30202 

(ZERO) 
340-03120-12 

( MANUAL OONTROL) 
054-03111-02 -
( UP. DOWN. ON ) 
340-33261-01 

( OFF) 
3•10-33261-02 

34(}31435 

343-02616 

34>23379 
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9.Partsldentification 

1 Loading cylinder 

2 Ram 

3 Bed 

4 Table 

5 Lower crosshead 

6 Upper crosshead 

7 Drive screw 

8 Column 

9 Tension nut (Worm wheel) 

10 Tension nut cap 

11 Backlash eliminating nut 

12 Drive screw fixing nut 

13 Worm 

14 Worm shaft 

15 Elevation motor 

16 Metal fixture 

17 Set ring 

18 Fixing bolt 

19 Table guide roller 

21 Limit switch actuating rod 

22 Ram stroke limit switch 

23 Table cover 

24 Bed cover 

25 Pipe cover 

26 Table top protective mat 
(for the entire surface) 

27 Table top protective mat 
(for use in compression tests) 

28 Oil tank 

29 Loading pump 

30 Pump motor 

31 Suction strainer 

32 Filter 

33 Hydraulic control valve 

34 Safety valve 

35 Pressure regulator valve, 

36 Ram return valve 

37 Electrohydraulic servo valve 

38 High-pressure rubber hose A 

39 High-pressure rubber hose B 

40 Vinyl hose 

41 Pressure cell 

42 Grip open-close handle 

43 Insert grip holder 

44 Insert grip 

45 Insert grip hold-down plate 

46 Rubber plate 

47 Upper liner 

1+8 Lower liner 

49 Pinion shaft 
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50 Specimen leap-prevention plate 

61 Compression plate mount 

62 Compression plate suspenslon rod 

63 Compression plate suspension plate 

64 Upper compression plate 

65 Lower compression plate 

66 Flexure-bending table 

67 Fulcrum stand 

68 Fulcrum roller 

69 Flexure-bending punch 

70 Coupling rod 

71 Fixing nut 

72 Fixing bolt 

73 Ram stroke detector stand 

74 Ram return position detection 
limit switch 

75 Pulley 

76 Ram stroke detection wire 

77 Pulse encoder 

101 Upper rear cover 

102 Lower rear cover 

103 Power switch 

l Ot, Casing 

105 Front cover 

106 Power control panel 

107 Manual control panel 

108 Automatic control panel 

109 Zero-span adjustment panel 

110 Load range selector panel 

111 Load display meter 

112 Servo amplifier 

113 Stroke detector 

114 Load display 

115 Load peak hold display 

116 Minimum increment display 

117 Scale indicator display 

118 Load pointer 

119 Load range selector 

120 READY lamp 

121 Load peak hold display reset 
switch -

122 Load zero-adjustment dial 

123 Load span adjustment switch . 
121, Load span adjustment dial 

125 Pump ON switch 
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126 Pump OFF switch 

127 Crosshead UP switch 

128 Crosshead DOWN switch 

129 Load control knob 

130 AUTO/MAN selector switch 

131 AUX/INT selector switch 

132 LOAD mode setting key 

133 STRAIN mode setting key 

134 STROKE mode setting key 

135 START key 

136 STOP key 

137 HOLD key 

138 RETURN key 

139 Stroke zero reset key 

140 Stroke span setting key 

141 File number setting key 

142 File number access key 

143 GAIN setting key 

144 Function key 

145 Adjustment key 

146 Numeral setting key 

147 Cancel key 

148 ENTER key 

149 Display 

150 Input/output pan~l 

. 

151 Fuse 

152 Timer 

153 Receptacle 

154 Ground termi nal 

155 Strain signa l input connector 

156 Ductile fracture s igna l input 
connector 

157 External control signal input 
connector 

158 Deviation signal input connector 

159 Ram stroke encoder output 
connector 

160 Load output connector 

161 Ram stroke analog output 
connector 

lh2 Memory card (Model Ull-C) 
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: · · INS'l'RUCTION MANUAL 
FOR 

SHIMADZU UNIVERSAL TESTING MACHINE 
UII-A · C SERIES ,, 

l\11odels l00kN~l000 kN 
Models lOtf"' 100 tf 

COMPUTER CONTROLLED HYDRAULIC SERVO SYSTEM 

PREASE READ CREFULL Y 

AND SAVE THIS MANUAL 

, . . 
SHIMJ\DZU CQRPORATION 

l(YO'l'O JAPAN 

... .. 


