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Copyright © Shimadru Corporation 1997, All right are reserved, including those to
reproduce this publication or parts there of in any from without permission in writing
from Shimadzu Corporation.

Information in this publication is eubject to change without notice and does not
represent a commitment on the part of the vendor.

Any errors or omissions which may have cccurred in this publication deopite the utmost
care taken in its production will be corrected aa soon ae possible, but not necessarily
immediately upon detection.

Shimadzu Corporation will continue to supply 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 this period of time, Shimadzu Corporation
cannot guarantee supply of such original maintenance parts, However, following
discontinuation of a product, the period of availability of maintenance parts which have

been produced on a subcontract basis is up to the discretion of the concerned
subcontracting company.




Product Warranty

We at Shimadzu appreciate it very much that you have purchased this insirument.
Shimadzu Corporation provides the original purchaser with a 12-month limited warranty.

The warranty terms are as follows:

1.What is covered : During the warranty period, Shimadzu Corporation will correct any defects
in material or workmanship, or any failure of the system to conform to the

apecifications, by repairing or replacing the defective paris free of charge.

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

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

2)Damage caused by unauthorized modifications.

3)Damage caused by a peripheral or device other than supplied by
Shimadzu Corporation.

{)Damage caused by use under an undesirable 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.

T)Consumable parts such as fuges, 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 a kind of device that guarantee condition is

particularly indicated.

: (i)
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For Safe Use

Shimadzu Universal Testing Machine performs tension, compression, trangverse, and bending

tests on metallic materials.
Please observe the following items to assure safety use of the unit.

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

2. Make sure to follow the procedures explained in the instruction manual
3. Make sure to observe warnings and cautions.

4. Never disassemble or modify the unit without our permission.

5. Make 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.

WARNING Death or severe injury may be resulted in if an event is not
avoided.
CAUTION Slight injury or physical demage may be resulted in if an event

i8 not avoided.
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CAUTION Label on the Unit
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E s HWARNING

To avoid fnger plock,
do mot put bavds loside the cveshexds
whez opandog and closing the gripe.

[ [ ACAUTION

Te arwid fnjury by the fractured spacimen pieces,
heap away form the losding wnit
l wheo the tesl is dofog

b=>1 1Y

= A CAUTION
RAZABRDOUS YOLTAGE

‘2 avoid electvie ahavr turw off e power oupsly
hefors remioving the pewer cable,

5

=

[

! (g g
i { CAUTTON j,’
' Mo svaid the beadles witk 8 fall by Sractvaed ehock,

i remows tha unger kg lowar hacdles when the teas ja doing.
e met pust sascenancy the tidogn on the tabis

and the tossbusda of the oediug wnit,

(- B mure that oo ahetzctes hefors moving the ernesheads.
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Cautiopary Instructions ;?

= e—— ——————T

This testing machine has a wide range of applications te perform
various lests, Be careful when setting and removing specimens,
mounting and dismounting test devicea, and operating the leoading
unit.

Normally, & single worker cperates the machine. When more than
one worker is engaged in the operation, ensure safety through
positive communication and cocperatiom,

1 Loading Unit
1.1 Operational precautions

(L) When ralsing the lower erosshead 8) check that there 1s no
obstzcsle between the upper and iower crosshead or between the
tahle (4)and the lowar crosshead G

(2) Use a solid and stable platform for repositioning the upper
crosshead(6) Models 500+ 1000kN{50-100cf]

=

A3) If the metal fixture @ end set ring @of the upper crosshead
‘ '@are coverad with oil, they way be accidentally dropped. Wipe
them with a clean cioth befors mounting them. Models 500-1000kN{50-100:f]

1.2 Handling of test devices

Uge a chain block whenever possible for mounting and dismounting
heavy test devices.
) Handling of tension test grips

¢1) Do not piace the inset grip helders @and lines @! g) an the
ernsshead or any other elievated location after remgving them.
Take them down before replacing tha insert grips

(2) Be sure to tighten the bolecs when refitting the insgxe prip 7
hold-down plate and specimen leap preventian plate@ s

(3) Place & wooden box on the tabie@ta protect the tables' top
from fractured specimen pleces.
2) Gripping a temsion-test specimen

See the figure below.

Pay attencion to tha positions of tha insert. grip holders @
the specimen, The entire resr area of the insert grip halder
48)

must be in contsct with the crosshead inside walls or [Kiners

(iv)
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A specimen must be long enough to contact the entire face of eagh
v . .
_Ansert grip. '

(%)

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 compressaion plate is 200 N/'mm?[20kg{/mm?)].

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

c.=F/A
I F.I, i ' o ¢ : Surface Pressure N/mm?{kgf/mm?]
A F : Loading Force N(kgf]
7 A : Osculating plane to the compression plate
{ 1 of specimen mm?
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2 Contrel Unit

2.1 Handling of load display meter

(1Y Using the ram, zero-adjust the load within +10 mm of its initi
position when the READY lamp lights.

(2) Never load over 100%Z of the full scale for each load range.

(3) The display meter is factory-adjusted before shipmwent; o not
unnecessarily touch the adjustable parts.

2.2 Handling of automatic load control unit

(L

Always confirm the set test conditions on the display 6:9 before
START. .

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

(3) Never change the ductilometer ranges in the middle of strain
control. .

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

(5) Do not operate a constant-value control over 30 minutes

unless an optional hydraulic oil cooling device is- installed.
If operated, the hydraulic oil overheats.

(6} In winter, or immediately after the pump is turned ON, the
unit may not operate due to low oil temperature. If thlS

occurs, raise the oil temperature above 20°C before starting
control.
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Handlieg sttention of memor _use Model UH-CO)

@ Inserting the memory card when e power of the control unit is tumed
’32: may reduce the life of the batery. It is recommended that the battery

. should be inserted only just before siarting operation for loading daia into
e card or 1o the main unit, and taken out afier such operation.

@ Toe memory card must be handled in accordance with ihe following:

Y N . Do not expose the card fo sun-
Ny lights and keep it away from
any heater o prevent ihe card
from being damaged.
rd ‘\‘h , ¢ d
A D7 Do not hend or drop the card.
. v N}
A Y
NT a
W= Do not 2llow the card 1o be-

gnrne wet or disassemble it

Touching the connector part of

e
S e NC, e e card may cause a failure in
LS apeIElion.

= !

1 % L Pat the card into the attached
# I /\...ﬁbr

;—__—_-.—.._‘ case when camrying or storing
! VES | it. Also, keep the card away
| SR L

from stetic electricity or dust. ~

® ) oo nel throw the card inio a
l‘_\" fire,
]
(Nq%

-
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Safeguards

1) Ram stroke limiter
The pump motor stops when the limit switch actuating rod attached to the table
, contacts the ram stroke limit switch on the stand mounted upright on the bed.
To operate again, press pump ON switch and turns on the pump motor.

-

~TTT4

(3) Bed
}{g ( 4) Table ’
:L . (21) Limit awitch actuating rod
j i "~ (22) Ram stroke limit switch
(73) Ram stroke detector stand

Fig. Ram Stroke Limiter

2) Overload limiter .
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 the_automatic load range switch-over funectiontia turned oyf, Overload
limiter does not operato until the load range shifts to the lowest factor,

o E (vii)
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8) Safety valve

Opens Safety valve when the oil pressure exceeds established value(105% of the
full scale),and protect the system,

Sv

Sel

Hidp

23
LL
MP
( 1) Loading cylinder (29) Loading pump
(2) Ram (34) Safety valve
(28) Oil Tank . (37) Electrohydraulic servo-valve

Fig. Safety valve

./

(ix) )
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Introduction

Congratulations on purchasing a UH  Series Shimadzu Universal
Testing Machine. |

Read this manual carefully for proper handling; this machine operates
with high accuracy, guaranteeing a long service life.

l. General Description

This universal testing machine performs tension, compression,
transverse, and bending tests on metallic materials. It is a state-
of<the-art hydraulic-system universal testing machine that 1is
developed based on the latest mechatronics and Shimadzu Corporation’'s
long experience in manufacturing testing machines.

Combined with option testing equipment, the machine can pe

tests on wood, concrete, ceramics, rubber, plastic, and many
other materials,

The machine's hydraulic loading system has a wide control range
of loadiug 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 to
a loading cylinder,

A load applied to a specimen is detected as an o0il pressure change
in the loading cylinder, and translated into a voltage 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 scale. Thus, the load

measuring system provides both the digital and analog displays of
the applied load in the unit of kN[tf],

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
efficlent load control in metal-tension tegting specified in JIS,
A

STM, and others, as well as for constant-speed regulation of ram
stroke, load, and scraim. -
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Handling of univers..

‘Model UH-C:

explained in this instruction munual,
*Model UH-A :

control

the model UH-A and adopted memory card

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

and, please read this operation manual,

4o AR Model label

"’\__..L____
e ]
+ ]

achine of the model UH-A and the model UH-C is
Very accurate universal testing machine that belonged automatic

Very accurate universal testing machine that expanded control range

£ ‘HE- I_ | I @ LQU Memory-card

] X e "/?Mode! UH-C)
m == D =3
=
an O
|

AR R TRV RN R RN e

Shimadzu Universal Testing Machines are all available in two types of
the SI unit type and the Graviational unit type. In this manual, the both

units” are shown as follows.

Example ~ Model 500 kN (50uf]

l {— Gravitational unit: with brackets [ ]
SI unit
— Model UH-C >

The memory card has the following two types of mode:

ONE CARD ONE CONDITION MEMORY mode capable of stoning
1 type of condition in a card using one-touch key operation.

ONE CARD TEN CONDITIONS MEMORY mode capable of storing
ten types of condition in a card. -

L

As mode setting is done just before installation by a service engineer, please

indicate him the mode you desire.

2
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2. Composition

This testing machine comprises the following equipment and parts:

2.1 Testing Machine

(1)
(2)
(3)
(4)

(5)

‘Loading unit

Hydraulic unit for loading
Grips for tension tests

Top/lower compression plates for
compression tests

Transverse/bending test system

2.2 ControllMeasufing Unic

(1)
(2)

Load display meter

Automatic load control unit

2.3 Standard Accessories

(1)

(2)

(3)
(4)
(5)
(6)

(7)
(8)

(9)
(10)

-

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

Hydraulic oil for loading
IS0 VG 180 (18 liters/can)

Grip open-close handle
Filter element
Hexagonal open-end wrench set
Foundation bolts ‘

for the loading unit

for the control unit

Foundation wedges (for the loading
and control units)

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

0 :ation manual

Mewmory card

‘Scanned by CamScanner
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3. Construection and Components
3.1 Testing Machine
3.1.1 Loading unit

Figuresd.!, 3.2 and 33 show the loading unit's comstruction.

1) Fixed Zrame gssembly
This seldd frame assembly consists of a bed(d, e lower crosshead
@, and two drive screws Q. The bed is fixed to the conmcrete
foundation with foundation bolts.

2) Movzble frame asserbly

This sclid freme assembly comprises & table @ an upper creoss-
® £ r

head &), and twe columns @, and is mounted across the fixed
frame assembly., The table is coupled to a ramQ.

e is centered on the bed Q. The ram(2d coupled
to the tsble @) is fitted to this cylinder.

Thus, woen pressurized oll is pumped into this leading cylinder,
the rar’d 2ad the movaeble frazme assembly ascend. They descend
when pressurized oil Iis pumped back inte the oil tank.

& i Losding cylinder
1 f - L t\ l
' | S
) ;] } . Bed
7 ! [ Tahle

?‘
! ‘ Lower crosshescd
.l _ Upper crosshead

Drive ascrew

Column

—-"‘__.,_l. e

.
iB!

[ -

| !
!
-

' F

Tenslon nut cap
Drive screw flued nue

Elevation motor

Table guide roller

i)

DOOROEOLLENOLBOE DO

] Table cover i
Bed cover
24 e Table rop protuctive amat
@ Moy Aty ! {for the entirs surfacs)
100kN Viwa T hal
; A ! = & W
2 Piz.34 Model [yai Loading Unic
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Table

| o Loading cylinder
" s Ram
Bed

Lowsr crosshead

Upper croashead

Drive screw
Column

Drive screw fixing nut

Elevation motor

Tavle guide roller
Table cover

Bed cover

@
@
®
®
®
@
®
@ Tensicn nut cap
@
@
®
D
@
®

Table top protective mat

{for the entire surface)
! /

F A
l——:.;

3

, 200kN, 300kN . :
Fig.3.2 Models (20t£] . (30¢f] Loading Unit

Loading cylinder
Ranm

Bed

Table

Lower crosshead

Upper crosshead

Drive screw

Column

Tension nut cap
Drive screw fixing nug

Elevation motor

Table guide roller

Table cgver

(-‘?r@@@@®0®@®@@®@

Bed cover

¢ Table top protective mat
(for the entire surface)

. 500kN, 1000KN | . 1.
Fig. 3.3 Models (50t6} . [100tf] Loading Unit

10
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4) Lower crossheag Up~doun systen (Fig.3.4)
ﬁ Tension nucs(g)

are fir ontg thOf the lower crosshead(3) of the fixed frame assembly

@ via a worg e dnrdivc screws @and rotated by the elevation motor
a worm shafte t :

test space adjustment a 4) to 1ift the lower crosshead for a

100kN
Model [10tf)

Models 200kN _ 1000kN
O [20ef) T [100e£)

& Lower crosshead
@ Drive screw
@ Tension nut
@ worm
~ @@ Worm shaft
; (% Elevation motor
l : b

Fig.34 Lower Crosshead Up-Down System

11
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5) Lower crosshead backl

The system raise
8 the
;ny backlash in tha t

preventing smooth loa
As such, the lower cr

ash elimination system (Fig. M%)

lower crouhead@uhen loading. 1If there is
hreads of the drive screws(7)and tension nuts

eéven a small amount of play momentarily interrupts loadlag,

ding.
osshead is 1ifted by springs to eliminate back-

lash.
© I —_L—T
1 Y i
t - W A‘\

13 i :

i

J€E/® T
_‘-F L)
5 [} !
163 Lower crosshead
@ Drive screw ‘
® Tension nut ~ Models %gg:';; ~11F£g:;
@ Tension nut cap -
@ Backlash eliminating nut
@ Horm
Fig.35 Backlash Elimination System

6) Upper crosshead positioning sy

The recessed parts of
repositioned by refit

The makes possible, for max

test space according

I

stem: Models S00kN{50tf], 1000k N{100tE] (Fig. 34}

the columns allow the upper crosshead to be

ting the metal fixture 16) and set ring{ld.
imum ease of operation, adjustment of a

to a specimen length.

(19

@ Upper crosshead

[

g ® Column

® Meral fixture

/@ @ Set ring

)

—_——

Fig. 3.6 Upper
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ﬁ 7) Table rotation Prevention system (Fig. 3.7)

The
Budie rollers @ moutnited on the table@bot 8 hold the lower

unthreaded part of
the drive scr
assembly from rotating. ew@ €¢ prevent the movable frame

(@ Table
(I Drive screw

@ Table guide roller

Fig. 31 Table Rotation Prevention System

13
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8
) Ram stroke limiter (Fig. 3.8)
A limite
switeh actuating rod @ fixed to the table@ contacts a ram

Etroke limit Sw
iteh 22 on the stand
This Stops the pump %tor. an l@ which rises on the bed@.

\

‘“.'F“

o
I U 4
L

% dddd-

@ Bed
@ Table

@ Limic switch actuating rod

& Ram stroke limit switch .

! ; @ Ram stroke detector stand

Fig. 3.8 Ram Stroke Limiter

3.1.2 Hydraulic wnit for loading (Fig. 3.9)

An oil tank@ » a loading pump @, a pump motor @, a filter @,
a hydraulic control valve (33}, and an electrohydraulic servo valve

@ are housed in the bottom part of the control unit, and piped ro
the loading cylinder@by high-pressure rubber hoses (38 and@

1) 0il tank (28
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 (3)
The filter is installed along the suction line of the electrohydraulic
servo valve @_D to remove dirt from the hydraulic circuit.

14
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4) Hydraulic control valve @

T
sﬂ:ehzdraulic control valve comprises a safety valve @- a pres-
Preasuefulator valve @. and a ram return valve « It regulates
o oilrt;eg 0il pumped out of the loading pump 29, and the amount
€ returned from the loading cylinder(i)to th
when unloading. & ey © the oil tank

5) Electrohydraulic servo valve (3)

This load control valve is developed for exclusive use in universal
testing machines. The closed-loop microprocessor control system
permits both automatic and manual load controls.

|
b

i
T

Sol

©)

® Loading cylinder ® Pressure regulator valve

@ Ram ® Ram return valve

@ 04l tank @ Eleccrohydraulie servo valve
& Loading pump @ High-pressure rubber hose A
@ Suction strainer @ High-pressure rubber hose B
& -Filter @ Vinyl tube

3] 5;?53“16 control @© Prassure cell

& Safery valve

" Fig. 39 Hydraulic System
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3.1.3 Grips for tonsion tests

1) Models 20 to 100 (Figa. 3M¢,4.11 )

The grips are conatructed of inssrt grip holders %3, inserc grips
, lnsert grip hold-down platens y and rtubber plntaslga in the
. tapered holes of the upper crosshaad(6) and lower crosshead

centers, The grips ara uvpensd and clossd by operating the pinion
Ehaft geared to the {nsert grip holders with a grip open-close
andle (42,

An upper lincr'C) and a lower liner @D ate usaed to sdjust the
grip-opened allowance according to the spaecimen size,

Table

Lower crosshead

Upper crosshead

Table top procective mat

Insert grip holder
Insert grip
Insert grip hold-down plate

Rubber plate

Upper liner
Lower liner

Specimen

Specimen leap-privation plate
Conpression plate amount

COPOOODOO®OS0

1 T

Fig. 3.1¢ Grips for Tension Tests
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3.1.4 Compression Plates for compression tests (Fig. 3.12)

Set the upper and lower co
&

mpreasion plates @l@ on the lower
crosshead

and table(?), respectively.

3

Table
Lower crosshead

Compression plate mount
Compression plate suspension rod
Compression plate suspension plag
Upper compression plate
Lower compression plate

e0COOO8

—-®

(62
(69
O g
61 :
Specimen
®\ 65

Fig.3.12 Compression Plates for Compression Tests

3.1.5 Transverse/Bending test system
1) Transverse test (Fig.3.3)

Fit a transverse-bending punch @9 to the lower crosshead(S) and

set a transverse-bending table 60, with two fulcrum stands ()
and rollers @, on the table.

@ @ Table
® Lover crosshead
51 ©® Compression plate mount
@ Compression plate suspension
& Compression plate suspension
' ' I @ Transverse-bending table
1

& Fulcrum stand

@ Fulcrum ro)ler
Specimen

AN

e Transverse-bending punch

Fig.343 Transverse/Bending Test System (Transverse Test)

18
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2) Bending test (Fig.Ji4)
Fit the transverse-bending punch 69 to the lower crosshead(3) and
set the transverse-bending table on the table(d)

in addition, a coupling rod and fixin
. g nuts (7)) must be instal-
]:e‘d for this tesrc. @ O

L
[\.

/% TP
Y ‘

N\

@ Table € Fulcrum stand
(® Lower crosshead @ Fulcrum roller
Compression plate mount @ Flexure-bending punch .
€ Compression plate @ Coupling rod
suspension rod
& Compres:ion late @ Fixing nut
. Suspenslon plate
€ Tragsvcrsc-bcading table ‘@ Fixing bolt

Fig. 34 Transverse/Bending Test System (Bending Test)
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3.2 Control/Measuring Unit

Fig 3,05 ,3.16’,and 317 show the appearance, operation system,
and block diagram of the control unit, respectively.

Model UH-C)

1700

800

[ E———

Manual operation panel

Upper rear cover

Lower rear cover Automatic control panel

Power switch
@ Casing

Front cover @ Load 'dlsplay meter
Pawer control unit Memory card (Model UH-O)

Zero-span adjustment panel

®0®®6

Load range selector panel

Fig. 315 Control/Measuring Unit: Appearance

| 20
Scanned by CamScanner



. Ex temn;;uur" *
{ ) Hiie

Specimen

?
Ll
EB
i
i

f
L

L — (29)
Loading Unit — —

Hydraulic Unit for Loading

i i @t:; Control/Measuring Unit |

Loading cylinder @ Manual operation panel
0il tank @ Automatic control panel
‘ Filter Zero-span adjustment panel

Electrohydraulic Load range selector

servo valve

Pressure cell @) Load display meter
(? Servo amplifier

() Stroke detector

. Memory card (Model UH-C)

© 8 @ @ o

Fig. 3.16 Control/Measuring Unit: Operation System

21
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a3

r—-—--

Extenso
e e

[ ]

Lead anslog signal output

j,%/

Loaéing
eylinder

- —_—
Reset
U T
_Ex;::;omcter, _Bleceric Card 1/F Load-pesk hold ’
{ P talibration {Madel UH-C) display
.- 1 Span
d
adjustment Load digical *
display
| | Zero Load range M B
. adjustment outpuc Load range
‘ l selecror Pulse motor Fulse Losd
T jr-'-'—'- drive unit |otor analog dis
Pressure V/F Arlth par s
cell Amplifier convertor | L. wetic
Pulse unit
. r counter igical stroke
Scroke ey ,
detector
A/D D/A
b T ] convertor converter”® _' Resec
Manual losd Tast
control dial ™ condition Servo : Strok
| server | froke &
‘ amplifier signal ov
Overlosd
pusp stop '
- ‘ - J

Ram return

valve

Electrohydraulic
servo valve

Fig. 3.7 Contsol/Measuring Unit: Block Diagram



3.2,

1

1)

2)

Load display meter

Pressure cell,C)

This high-
changes,
signals.

Precision pressure transdu
due to loading in the loadi
It is mounted on a loading

Load display (Fig. 3)

Tables I,2 and 3 ghow digital load dis
for each load range.

(1) Load display (1%)

Digitally displays a current load.

(2) Load peak hold display GED
llolds a current peak load for digital display.
(3) Minimum increment display@

‘Digitally displays a single increment value.

(4) Scale indicator display(:?

Digitally displays equally-distanced indlcatoers at five points
(six points with model 300kN(30tf] of the full scale.

(5) Load point:er

Provides an analog display of a current load.

i

cer translates pressure
ng cylinder, into electric
cylinder wall,

plays and minimum increments

() lLoad display
\lq .
@wﬂ"‘“g%%"' W (® Load peak hold display
Q@ % Minlmum increment display
3 ’?g () Scale indicator display
A )
m’j‘; L/@ (® Load pointer
2T
TEAN -i
150988 w
3
F
TERaa] TR DIv i
J 116
¥ -
% N ’
WJ‘M(J].&.JMJM **
Fig. 3.9 Load Display Meter: Appearance

23
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Table 1 UH  Series - SI Unit Load Dispiays

Unit: kN
] H-300KkN UH-200kN UH-300kN UH-500kN. | UH-1000kN
, 20.60 40.0 : .
, d3t-s1ep 40700 80.0 133.3 ég&g ﬁ?,%%
' ““f‘x";ﬂﬁ" 60.00 120.0 i50.0 300.0 800.0
(%1} 80.00 i60.0 200.0 400.0 800,0
L 100.60 200.0 250.0 500.0 1000.0
L — 306.0
16.00 20.00 25.00 £0.0 100.0
; 20d-step 20.00 40.00 50.00 100.0 200.0
oad g | 30.00 60.00 75.00 150.0 300.0
[(%2) 40.00 80.00 100.00 200.0 400.0
50.00 100.00 125.00 250.0 500.0
150.00
ek 4.00 8.00 10.00 20.00 40.0
el 8.00 16.00 20.00 40.00 80.0
o0 sange 12.00 24.00 30.00 60.00 120.0
(%£5) 16.00 32.00 : 40.00 80.00 160.0
20.00 40.60 50.00 100.00 200.0
e _ 60,00
| 2,000 , 4.00 : 5.00 10.00 20.00
4th-step 4.000 8.00 ! 10.00 20.00 40.00
load range 6.000 12.00 ! 15.00 30.00 60.00
(%10} 8.000 15,00 20.00 40.00 80.00°
10.000 20.00 25.00 50.00 100.00
(TSN L ol 30,00
1.000 | 2000 | 2.560 5.00 10.00
Gth-step ‘ 2.000 | 4. 840 l o aea ' 10.00 20.00
load range 3.000 | i 009 1.500 ) 15.00 30.00
(X720 4000 | soco ) {5 E‘F? 20.00 40.00
| . 1 : ‘_ Qﬂr\ ;& 1 "'{'a .
iyt _H__rnm_l - £.000 _*i__ - 52, -u—— | 15000 £5.00 50.00
| 0 0.463 a.B0C ! g 2.000 4.00
fith-step | .80 1.630 | 2.CUG 4.000 8.00
load range | {20 2400 | 3.000 6.000 12.00
(X50) | 00 | 32007 | Sutar 8.000 16.00
%005 0o & aae 10.000 20.00
s s ,,__L. e e e LN ok & "’___ : '

- e

Notes 1} Numeric vatcesin the table are exrorsad [n kN,
2} The U on the left of che decimal poiscs ks not displayed

{0.40C is dispiayea as 4305
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Table2 UH Series Gravitationatl Unit Lasd Displays

r T Urin: of
i[_ UH10 | UHZ0 i UH30 | uHs0 UH-100
{ 2.000 4.00 | ;
t Istestep 4.000 | . 8.00 15,90 20.00 40.00
losd range 6000 | ' 1200 15.00 30.00 80,00
r (X1) 2,000 16.00 20.00 40.00 B0.00
| 10.000 20.00 25.00 50.00 100.00
s - | 30.00
_ 1,000 2.000 2.500 5.
2nd-step 2.000 4.000 5,000 10,00 %3‘83
lead range 3,000 6.000 7.500 15.00 30.00
(X2} 4.000 ! 8.000 10,000 20.00 40.00
5.000 | io.000 !~ 12.500 25.00 50.00
15.000
£.400 0.800 1.000 2.000 4.00
Ird-step 0.800 1.600 2.000 4.000 8.00
load range | 1.200 2.400 3.000 6.000 12.00
(X.5) 1. 600 3.200 | 4.00 8.000 16.00
2.000 4.0300 5.000 10.000 20.00
N , 6.000
0.2002 | 0.42 ! 0.500 ! 1.000 2.000
4-th-step C.4C80 | 0.8CC | 1.000 2.000 4.000
lazd rarge £.8300 '! 1.23¢ 1.500 3.900 6.000
(X 10} | 0.8002 § ie0e | 2000 4.000 8 000
| 1.0026 | z.000 | %.500 5.000 10.000
| ' I 5.000
r o oo | 6. 2000 ¢.2500 | ¢.500 1.C00
S.th-step 5.2000 | ¢. 4000 C.5000 ‘ 1.000 2.000
ke i, 32000 | ¢.6008 0.7600 | 1.500 3.000
(x20; | g, 4008 | 2 2500 | 1.00%0 | 2.000 4.000
| §.5GCC 1.0960 ! 1.2800 2 500 5 000
| , | 15000 |
—+ _--F—wn—-—-- — —d Tt
; c.c40 | 5.0800 | 0.1000 | 0.2000 0.400
brhestep | 0.c808 | G.i860 0.2000 | G. 4000 0.800
loadsange | g,1200 | g.2400 0.3000 | 0.6000 1.200
1 % 501 i c.1630 | .3200 0.4000 | 0.8000 1.600
W g 2030 £.4500 0.500¢ | 1.0000 2,000
: !
i , 0.8000 |

Netes 1) Numeric vaiues in the table are exprensed in il
2) The 0 an the left of the decimal paint is not displayed
(0.1000 is displayed 25.203C).

25
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” 3) Load range selector panel (Fig. 3.5}

(1} Load range selector@

The selector switches change the full scale loads.
(2) READY lamp @0

Lights when the ram is 1 :urued.
(3) Load peak hold display reset switch @

Press this reset ‘switch of the load pe
s ak hold displ
a current lc 1 peak. ’ SOy o release

O (19

!
LOAD RANGE

LHEADY [ |

)

[]

ik

Load range selector panel
Load range selector

Ready lamp

Load peak hold display reset switch

® Qe

Fig. 317 Load Range Selector Panel

27
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4) Zero-span adjustment panel (Fig.3.20)

(1) Load zeroing dial.sz

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

(2) Load span adjustment Jitch(igb

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(iﬁ)held down, use the knob to
adjust a displayed load exactly to the full scale of a load

range.
é @ Zero-span adjustment pan::l
§2) Load zero-adjustment dial

-
PAN ZERO @ Load span adjustment switch
—
(ED Load span adjustment Knob
©
u >

Fig.320 Zero-Span Adjustment Panel
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3.2.2 Manual control panel (Fig.3.2i)

1) Loading pump switch
(1) ON switch @3

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

(2) OFF switch 2

Press this switch to turn off the pump motor.

2) Crosshead elevation switch

(1) UP switch (@)

Depress thils switch, and the lower crosshead elevation motor(ﬁD
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 QZ)

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 i1s set at RETURN before pressing the

pump ON switch.

- 29
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Cl .St \D _ JMP MANUAL CONTROL

up ON HOLD
B .
_ﬂ,E:::f~*£::] —

@"/ DOWN OFF
| RETURN, OPEN
— /
@ Manual control panel @ Crosshead UP switch
@ Pump ON switch @ Crosshead DOWN switch
@ Pump OFF switch . @ Load control kuob

Fig.32| Manual Control Panel

~ CAUTION

» Please confirm crosshead in going up and down that there is not an obstacle.in a

-

perimeter. 3
» Please load control knob certainly do in RETURN location at the time of test

completion. Also, please push PUMP ON switch after confirming the matter 1n
RETURN location at the time of test triggéring.

* L
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3.2.3 Automatic comntrol panel (Fig. 3.22)

The control unit generates reference signals based on prep) jram—
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.selector switch

O £ ey @
The manual mode is set at power up.

Press m 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 .
bl

(2) AUX./INT. selector key

@ (3] key 3D

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

A0 to light the LED, thus setting the external signal

Press %7
control mode (AUX). Press [2%-] again to out the LED, setting

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

“a,
of [5#] .

(3) Control mode setting keys

@ [iox3) key (32

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

@key@ )

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

@ fimoe] key @3 ‘

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

The internal and external

31
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(4) Operation switches

@D Fan key (3

Use this key to start automatic control.

'-(:)EEﬂ key @9

Use this key to stop automatlc control.

@ [wowo) key @D

Use this key to hold any desired value for constant- 2alue control

during operation.

Qg)ﬂ:likey (39

Use this key to return the ram after testing.

in any of the , , , and temsion test control

Press this switch, and the ram returns to its initial
lights), and stops there when the ram

This switech works

modes.
position (then the READY lamp

return position detector limit switch is actuated.

(5) Stroke setting switch

@ [xer0) xey @D

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

stroke output signal.

@ ) s @

Use this switch to set a stroke span.
the input range between 4 mm to maximum ram stroke.

Key in a required value of

(6) File setting switches

@. key @D

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

@ [#wn] key @2

Use this switch to call a file number to be run from the preset
test conditions in storage. See b.\10ort.11l for details of the file

features.

wio
Loh)
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(7) GAIN setting switches

) ey @

Use this key to separately set load gains (for each range),
strain gains (for each range), and stroke gailns of the servo

system. See 6.1.12 for detalls.

(8) Function keys

@key@

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

LFUNCJ‘@ [CN‘ER] ...... C RAM clear
@][3' ENTER | ------ Automatic load range selection (See 6.1.3)

kaI[:][Eiﬁﬂ] ------ JIS tension test (See 6.1.8)

|'°N¢|B[ EnTen |--::-—-Card initialization (Model UH-C)

(9) Adjustment keys

[:] key {49

Use this key to set adjustments.

|[:j ENTER l ...... Setting an integration constant (See 6.1.13)
DE] ENTER l ------ Display of each input voltage

D@ ENTER l: """ Setting an initial stroke speed (See 6.1.1%)

l IE] ENTER r ------ Manual HOLD position adjustment procedure (See 6.1.15)

DB Load pointer zero adjustment (See 5.2.4)

(10) Numeral setting key

@@-—@ keys @

Use these keys to input and set numerals for loading speeds and

control ranges.

@Bke)’@

.Use this keys to cancel settings made with the [:]through[:] keys.

O] key @ |

Use this key to store settings made with the E] through Bkeys
in memory.

33
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This displey is for . ug the automatic control unic
It displays inpuc conditivus when setting test conditions as
well as displaying control modes and ram strokes during operation

g | / |

. oo
Ee) () e R
—————— conracy —_ OPEAATION ——y DB@B

e MODE ——

RN

PP Tveryy

STHOK.E——‘ 1 FILE

{® Automatic control panel & Stroke SPAN setting key
6 AUTO/MAN. selector key ) File number SET key

@) AUX/INT selector key @ File number RUN key

(@ Load mode setting key (@ GAIN setting key

@® STRAIN mode setting key ) FUNCTION key

@ SIROKE mode setting key (9 Adjustment key

@ START key ® Numeral setting keys
@ STOP key {9 Cancel key

@ HOLD key ENTER key

@ RETURN key . @ Display :

@ Stroke ZERO reset key

Fig.3.22 Autowatic Control Panel
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1

3.2.4 Input/Output panel (Fig.3.13)

(1) Fuse Q:D

This fuse protects the control unit from an overcurrent; it has a
rating of 24,

(2) Timer Q:?
Displays ope:

(3) Receptacle Q:)
This has a capacity of 3A, and connects the external 100V AC power

ting hours of the control unit.

source.
(4) Ground terminal 59
This terminal connects the ground wire.

(5) Strain signal input connector ({59

Connect the output cord of the ductilometer amplifier to this
connector for STRAIN control.

(6) Ductile fracture signal inpuf connector QE@

Connect the output cord of the ductile fracture device to this con-

nector.
(7) External control signal input connector Q:D

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 of external deviation signals.

(9) Ram stroke encoder output connector Q:Q

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

(10) Load output connector d@)

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

(11) Ram straoke analog output comnector @

Use this connector to output ram stroke analog signals. (0 10 5V DC)
- 35

Scanned by CamScanner



© @

FUSE INPUT ouTPUT
F 24 TIMER STRAIN €T, sThoKE LOAD

ACI00V 3A l

.

O,-r"

- STROKE
' AUX, ERR IN D/A OUT

—
L

B——0

7
6 & &

Input foutput panel Ductile fracture signal input connector

Fuse External contrel signal input connector
Timer Deviation signal input connector
Receptacle Ram stroke encoder output connector

Ground terminal Load output connector

®DOOO®
®e ®6 0 ®

Strain signal input con- i Ram stroke analog output connector

necroer

Fig. 323 Input/Output Panel
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3.2.5 Ram stroke detector (Fig.3.14)

This detector converts ram stroke changes into pulse signalsg
in terms of 0.002 mm per _ 1lse for use in stroke control.
It is installed inside the loading unit table cover.

Bed

Table
Limit switech actuating rod

Ram stroke detector stand

-
F )
=,

Ram return position detector limit switch

OISO EO

—

Pulse encoder

NS

Fig.3zf Ram Stroke Detector
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ST o ~ Kiodel ' UH-100kNA.C UH-200kHA,C UH-300KNA,C UH-S00KNA C UH-1000kHA ¢
+ Load range . (KNY 100 S0 20 200 100 40 00 150 60 00 250 100 00050 %0
&-siep selection 10 $ 2N 10 4kN 3015 6XN 50 25  WOkN 100 S0 0N
Gravitational unit . MOGCIl UH-104 ¢ UH-20A.C UH-30ALC UH-50A,¢ ‘UH-100A, ¢
* Loading range o 5 2 0 10 4 318 0 2 10 00 50 20
&step selection 1 0.8 o 2 ) Q.44 3 1.5 0.6d 5 25 e 0 5
1. Tesile test + Max.grip-to-grip disisnce 300mm 800mm $00mm 900mm 1 O0mm
* Grips for rods tmm}i One pair of 6 ~ 28 dia. | One pair of § ~ 40 dia. | Onc pair of 8 ~ 40 dia. | One pai of 12 = 50 dia. | One pair of 12 - 70 din.
{With liner) {With liner) {(With lincr) (With liner) (With liner)
_ » Grips for plates {mm}}  One pair of 0 ~ 20 One pair of 0 - 35 One pair of 0 ~ 35 Onc paic of O ~ 45 One pair of © - 65
{44 wide) (50 wide) {50 wide) (60 wide) (70 wide)
2. Compression test  » Max.plaic-1o-plate distance '
740 720 120 8OO 900
{mm)
+ Compression plaie . . ) )
diameter (mm) 90 dia 100 dia 100 dia, 120 dia 160 dia.
3. Transverse and + Max dog-to-dog distance 500
bending 1t ° () S00 500 600 800
+ Dog diax dog widh (mm) 0x110 30x120 30x130 S0x160 S0x160
-+ Punch tip radius  (mm) 15 15 s . 2 | %
e Punch width {(mm) 110 130 130 160 i 160
T Loading speed (Motor spec.} (60Hz}| Aboul 0 -~ 100mm/min | About 0 - 100mm/mit About 0 ~ 100wmm/mic Abow 0 — 3Omarvimie About 0 — mmémit
3¢, 13KW) (34. 15KW) (38, 1L3KW) (3¢, 1LIKW) 04, 22KW)
S. Ram stroke {(me) 150 200 200 W 250
6. Crosshead speed (Motor spec.) (60§3z) About 480mm/min Atout 380mm/min About I80mmimin About 450menoun About 400mem/man
) (34, 400W) (3¢, 400W) {3, 400W) 4. 750W) Ca. 1.5kW)
* 7. Column-lo-column distance {mm) 500 . 500 500 650 1%
8. Elfective 1able arca (Width x Depth) (mm) 500x500 $00x500 300500 630x630 750x150
9, Power consumpuion (3 phase 2001220V, 30/60H1) About 3.5kVA About 3.3kVA About ).5EVA About 4XVA About 6k VA
10 Dismensions + Loading unit (mm) 720%500x 1800 7805002000 180X 5002000 PHORGI0RT400 1120x7302300
(Width x Depth - Dynamometer {mm) 200800 17100 70080021700 T00x 200% 1700 WFOK!?@ . mugonm y
Heighy) . {Oil 1ank incorporuted) {0\ nnk incorporaled) (0il wnk incorporsied) (O Lk incorponed) {00 unk incorporised)
- ; ASo0
Weight - Lording wni s} b0 3’;0 f: . 1:55: 150
+ Dymamomeier {kq) {50 o ) _ . . ; incorparaed)
9 (O nank incorporated) (O 1ank incorponied) (01 ank incoporsted) {Oi) 1ank incurporated) (Oil vk inc o
000X 400 2300x900x2
_ Ovenll dimensions {mm) 1800xB350x1B00 1800x850x2000 160018 30X2400 2000=850x2

Moie

'i'he loading specds given are those under 2250 load and 20°C oil lempecaive.




4,2 Contml/Measuring Unit
4.2.1 Load display 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 pressure cell

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

Key operatlion

Note: Load ranges can be changed even during operation, excluding
the time under automatic 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 inkN([cf)

1/1000th of each load range
(1/600th wich Model 300kN[30tﬂ

Digital display :4 1/2 digitsin kN[tf]

Standard attachment

Standard attachment

Noce: 1f set before operation, the selector system automatical-
ly changes the load ranges at 95% of the full scale load

under auvtomatic stroke and strain control.

It does not

operate under automatic load and stress control.

10} Automatic overload stop
system

11) Load accuracy

Scanned by CamScanner

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 Conlrol Unit

1) Control system Computer-programmed servo control eystem

Closed-loop electrohydraulic servo system

2) Automatic control valve Electrohydraulic servo valve

3) Control mode

(1) Constant-speed ram stroke control
Speed-getting range 06 ~ b60.0mm n (Model UH-A)

0.6 ~ 100.0 mm/min (Model UH-C)

Control range Ram return position ~ Max. ram stroke position

(2) Constant-speed load control

Speed-setting range 0.1 ~ 2.0 full scale/min (Model UH-A)

0.1 ~ 5.0 full scale/min Aodel UH-C)

Control range 5 ~ 100% of the full scale
{3) Constant-speed strain control ’
Speed-setting range 0.1 ~ 50.0 %/min (Model UH-A)
0.1 ~ 80.0 %/min (Model UH.C)
Control range 5 ~ 100% of the full scale elongation
Gauge length 50 ~ 1000 mm
Full scale elongation 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
1~ 5MPafs or 1 ~ 50N/mm?s

[0.1 ~ 5 kgf/mm?2-s]
Constant-speed ram stroke control: 0.5 ~ 50.0 mm/min (Model UH-4)
0.5 ~ 100.0 mm/min (Model UH-C)

Stress speed control

Control speed switching One touch of key
Ram return control One touch of key
Automatic stopping when the specimen is broken.
4)  Seuting of testing par'ameters ‘ Keyboard entry through a dialog system

5) Display of testing parameters 40 alphanumerics X 2 lines on a liquid cryseal display

6) Display of ram stroke 4-digic display in mm unit
Reset function is provided.

7)  Testing parameter setting -
Control speed: 1 point (2 points in tensile test) .
Holding point: 1 point {at another point by manual operation)
Gage length: 1 point {in strain-controlled test)

Specimen cross-sectional area: Up o 20 points (in stress-speed control test)

8) Stbragc of testing.parameters  Internal memory  In up to 10 files

Memory card . ‘In up to 10 files/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 0 ~ 5V /strok
(The stroke span is adjust'ablc.f roke an
Initial stroke speed is adjustable,

11} Constant-value control
’ actuator system during
operation

12) Automatic control stop
system

13) Hydraulic oil cooling
device

Changeable to constant-value contro)
via key operation

Automatically operates at t 10Z ot the
control deviation full scale,

A hydraulic oll 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 separate -,

- CAUTION

Hy.d.rauljc oil cooling device <of option> becomes a necessity by establishment

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

control above 30 minute and carrying out)

Scanned by CamScanner
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(7
) gge: chucking a flac-plate specimen, carefully align the
Nter lines of the testing machine and the specimen for

Proper vertical chucking.
8
(8) Check that the specimen leap prevencion plate G) is secured

on the Upper crosshead.

* Lower tension tege grips

(1) Fit the 8rip open-close handle (? to the pinion shaft 6) in
the lower crosshead front.

(2) Set one of the paired lower insert grip holders ¢) in the
Square hole from above the lower crosshe¢ 4, and lower it all

the way down.

(3) InSért the other holder into the hole until it stops at the
Pinion shafre,

(4) Tan the handle clockwise to raise the previously set insert
8rip holder until the rack is disengaged.

(5) 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 ho;e wall.
(6) Fit the lower linver 69.
* 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 inserc grip and holder. Then similarly remove the

other insert grip and holder.
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e

Specimen

CAUTION

Set the insert grips so that
Insertion direction of insert . X
grip holders and liners their teeth catch the specimen.

(® Lower crosshead @ Insert grip

(® Upper corsshead @ Upper liner
@ Insert grip holder @ Upper liner

Fig. 5.2 Grip Installation (Models 20 to 100)

45
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4
) Installation of compression plates for compression testing

(1) Remove the table top protective mat
gion test table top protective mat
irst cleaning the table with a clean cloth.

, and set the compres-

on the table after
Then mount the

iower compression plate so that the knock pin fits inside the
nock pin hole in the center of the table,

(2) Screw the compression plate suspension rod €D into the upper
compression plate ¢4, and place the upper compression plate

onte the lower compression plate.

(3) iress the crosshead elevation switch (DOWN) (28 to lower_ the
ower crOSSheadC:)Close to the upper compression plate .

on the lower crosshead

(4) Fit the small protrusion of the ﬁgier compression plate 64

into the compression plate mount

When this is done, the compression plate suspension rod 62
protrudes above the lower crosshead

(S} Fit the compression plate suspension plate €J to the compres-

sion plate suspension rod

P,
0
]

L

end, and secure them with a nut. .

s n o —

SR T

Table

Lower crosshead

Table top protective mat
(for the entire surface)

Table top protectlve mot

@60 606

Compression plate mount

(5

Fig. 5=

Scanned by CamScanner

(for usé Ln compression tescts)

e

Compression plate suspension rod
Compression plate suspension plate

Upper compresslon plate

® ® 6 &

Lower compresslon plate

Installation of Compression Plates for Compression Testiﬁg
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7) Load pPeak release

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

. 09

| LoAD rasice |
READY — l
RESE OO

load range selector panel
Load range selector
Load peak hold display reset switch

Fig. §9 Load Range Seiector Panel
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®Press @ @ to enter the constant-speed ram stroke control
mode,

f@e diSPIaY shows the following. At the same time, the cursor
ights, enabling input of settings.

MODE STROKE
SPEED xx.x mm/min

@ First set a stroke speed.
*Model UH-A : Within 3 digits (XX.X) eetting range between 0.5~50.0 mm/min.

The unit does not accept more than 3 digits.
‘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 digits.
After the speed is set and registered, -the display showa the following.

MODE STROKE
LIMIT xxx,x mm -

(:)Set a stroke LIMIT. The unit performs constant—-speed stroke
control up to this LIMIT, and starts comstant 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.

Afcer a limit value is set and registered, the display alter-
nately shows the following 2 messages.

MODE STROKE SPEED xx, x mm/min
LIMIT =xxx.x mm

START SW 7 STROKE xxxx,x mm

@Press to zero a displayed stroke.
After checking set conditions on the display, press @

The unit starts a constant ram stroke control, and the display
shows the following including a stroke value.

MODE STROKE STROKE xxxx.x mm

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

MODE STROKE ,
LIMIT IS NOT VALID 1t

54
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Pr
@ ess @ to enter the constant-speed load control mode.

T
lele dlSplay shows the following, and the cursor lights,
Permitting input of settings.

MODE LOAD
" SPEED x.x PFS/min

(@ First set a loading speed in terms of full scale/min within 2 digits (X.X).
(Loading speed is relative to the full scale of each load 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 get and registered, the display shows the following.

MODE LQAD
LIMIT xxxx.x kN

@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 Set a limit in kN within 5 dxgits {(XXXX.X)
* Gravitacional unit type: Set 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 SPEED x, x FS/min
LIMIT xxxx.x kN

START SW ? STROKE xxxx_ % mm

@Press to zero a stroke on the display.
After checking set conditions on the display, press @

to start a constant-speed load control.

Note that the unit performs a constant-speed ram stroke control
using a preset stroke speed up to 37 of the full scale load
(see 6.1.14). The unit automatically switches to a constant-
speed load control when the load reaches 37 of the full scale.

56
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6.1.7
Constanc-speed strain control

Constant~speed ram stroke control

o
ol
g Constant—-speed
0 strain control Constant strain control
LIMIT —
3Z of the
_full -_—
scale load ¢ Time
+
START ke
y ON LIMIT ON displayed

Constant-Speed Strain Control Chart

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

®First check that the ductilometer is set up against a specimen.

Press @ 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 xx.%X %/min

@ Set a etfain speed in %/min within 3 digits (XX.X).
(A strain speed is the percentage of strain relative to the gauge lengh of the
extensometer, and which is 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 xx.x mm

-3

@Set the full scale of a ductilometer im mm within 3 valid digits

(xx.%).

58
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This-c?ntrol mode is for automatic performance of tension ctests
SPecified in JIS Z 2241.

@Press @ D and to enter the tension test control mode.
The

d.& Cursor lights, and the wnit permits input of settings.
15play shows the following. :

MODE TENSION .
. SPEED xx MPa/s

@First set a stress speed . . i
*Slunit type: Set a stress speed in MPa/s or N/mm? - s (whichever is specified),

within 2 digits (X X) setting range between 1 ~ 50MPa/s {or N/mm? ).

*Gravitational unit type: Set a stress speed in kgf/mm? *s within % digies (X.X),
setting range between 0.1 ~ 5.0k%flmm s

When a set stress speed is registered, the display shows the ollowing,

MODE TENSION 1

SPEED xx.x mm/min -

@After measuring a yield point or strength, set a ram stroke speed in mm/min for a
constant-speed ram stroke control.
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 digits.
*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 digits.
When a set ram stroke speed is registered, the display shows the following.

MODE TENSION
AREA-01 xxxx mm2

@Enter the sectional area of a specimen in mm? 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 is registered,
the display shows the following.

MODE TENSION
AREA-02 xXxXxX mm?2

Enter the sectional area of the second specimen in mmZ.
The unit allows up to 20 sectional areas to be entered. When
registering 5 specimens, for example, enter O when the unit

asks the sectional area of the sixth specimen. When 20 sec—
tional areas are registered or 0 is entered, the unit judges

that input of sectional areas has been completed, showing the
following on the display.

61
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The display then shows SPEED CHANGE --—+ ENTER KEY? as below.

MODE TENSION STROKE xxxx. % mm \
SPEED CHANGE ---— ENTER KEY 7 B

Il'l this status, mcasure the yield point and strength.
After checking that the yield point and strength have been

measured, press @. The unit starts the constant-speed

ram stroke control.
The display shows the following.

MODE TENSION STROKE xxx X, % mm

(:)Nhen a specimen fractures, the unit automatically stops the
control, and the automatic control valve returms to neutral.

The display shows the following.

RETURN SW ? s« TP RUPT **

Afl:er removing the fractured specimen, press @- The ram

returns until the limit switch is activated, and stops when the
READY lamp lights.

At this point, if the sectional area of the next specimen is
registered, the display shows the set conditions for that
specimen, that is, the following 2 messages and alternately

displayed.
[ MODE TENSION - SPEED X X X %%
LIMIT xxXx AREA-02 xXXxX.X
START SW ?

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

Press the stroke key @ and then @ to continue the

tension test control.
Similarly, the unit can continuously perform the tension test

control for up to 20 specimens in procedures(7)through
After testing the set number 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 xxxX.x mm
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m——__l_t_ Table 6.1 Te.al. Conditions _(Model UH-A)
STROKE ——-g;;'in Umt‘ Setting range Number of digits
Pz Dt mu/min 0.5~50.0 nE,X
LIMIT mm 1L.0~Max. Rum stroko  (zero KX AN
_-—I__,E)_;_E_“—__S aL the ram return position)
L __SPEED FS8fmin 0.1--2.0 .
LIMIT kN 5% or more of full scale X X K %X
[ ] [X % %, % X)
STRAIN | SPEED Strain %/min 0.1~50.0 ALK
| LIMIT %/Full scale elongation 5.0~99.9 K ALK
___GL mm 5.0~999.9 XK XA
Full scale mm 0.1~99.9 X K. %
elongation
TENSION STRESS | MPa/s or Nmm?s | 1~50 X X
SPEED [ keffmm2-s ] [0.1~5.0) [%.%]
STRESS MPa or N/mm? 1~999 XX
LIMIT [ kgfmm?) [1.0~99.9] (X X.X]
STRAIN SPEED mm/min 0.5~50.0 X ®, X
AREA mm? 0.1~-9999 XXX-X”XXX?“X

Note:Ram strokes vary depending on the model.

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

Test Conditicna

(Model UH-C)

Table 6.2
Control mode Item 1 Unit Setting range Number of diaita_|
STROKE SPEED mm/min 0.5~100.0 X X, X
LIMIT mm 1.0~Max. Ram stroke (zero XXM, X
al the ram return position )
LOAD SPEED FS/min 0.1~5.0 X, X
LIMIT kN % or more of full scale XK XWX
[tf] ) [X X X.X X]
STRAIN SPEED Strain %/min 0.1~80.0 X X, X
LIMIT Po/Full acale elongation; 5.0~999 ¥ X%
Gl muo 5.0~999.9 XXX, X
Fu'll scale | mm 0.1~999 » X, X
elonpation -
TENSION STRESS MPa/s or N/mm?-s 1~50 X X
SPEED [kgffmm?-s ] [0.1~5.0) [%.X]
STRESS MPa or N/'mm? 1~999 X % X
LIMIT [ kglimm?} [1.0~999) [% %.X]
STRAIN SPEED mm/min 0.5~50.0 X XX
AREA mm? 0.1~9999 XXX, X~X XXX

Note:Ram strokes vary depending on the model.
Stress units are shown in MPa or N/mm? whichever is specified.
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6.1.1

1 Filing ¢ Model UH-C)

The 'ﬁ.ﬁng funciion can perform storing [SET) and calling [RUN] of the setting test
conditions, The memory built-in the control unit can store up 10 test conditions.

In the case of application of a memory card, 10 test conditions can be stored in a
card, Stparately from the internal memory. In the case of ONE CARD ONE CONDI-

. TION MEMORY mode, a test condition can be stored in a card.

1) File registration (SET]
Insert a card and set the TEST mode so that a test can be started.

After the test condition is set and pressing E] , the display shows the fol-

lowing,

SELECT FILE @ 1. INT. 2. CARD

For registration of a test condition into the intemal memory of the conuol unit,

press E’ . For jts registration into the memory card,
press (1 ]{ eren] | However, in the case of the ONE CARD ONE CONDL-
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 casc of selection of the CARD;
1.S 2. N 3.N 4. N 5. N 6. N 7.N 8. N 9. N 10. N
SET CARD NO. % _

In the case of selection of the INT. or noninsertion of a card;

(In

1.

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

SET FILE NO. 2 : ~

. N

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

SET CARD ? 1. YES 2. NO

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

For example, for the 2nd storage, press B ]

If the number has S on its back, it is an already stored number.

So inputting it dispiays the emor message as shown in the figure below, and
creates a number, input stand-by status. Therefore input a correct number through

key operation,

1.

S 2.N 3.N 4.N 5. N 6. N 7.N 8. N 9.N
DOBLE FILE ‘!

10.

N
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In the cage of (11, | I
I .
N the case of Iegistration of the condition into the card, press B . For

Stopping the Tegistration, press E] , thereby making a retum to the

status before pressing
If the con ditions has been already stored in the card, the error message as shown

i figure below is displayed. So perform regisiration after file erasing.
2. NO

SET CARD 2 1. YES
DOBLE FILE

2)  File erasing
For erasing the file content, press @ . And for selection of the internal

memory, press D » or for selection of the card, press E] .

Then press B , the display showns the following.

(D In the case of selection of the CARD;
1.8 2.N 3. N 4.N 5. N 6.N 7.N 8 N 9. N

CANCEL CARD NO. 2 _
(II) 1In the case of selection of the INT. or noninsertion of a card; h

10. N |

10. N

1.8 2. N 3. N 4.N 5.N 6. N 7. N 8. N 9. N

CANCEL FILE NO. e -
(IIT)  In the case of the ONE CARD ONE CONDITION mode;

YES 2. NO

CANCEL CARD ? 1.

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

Input the file number to be canceled.
For example, to cancel the 1Ist storage, press E;] ENTER |

To interrupt the canceling execution, or to interrupt the setting execution, in-

dividually press EJ or. [E] :

In the case of (III);
Press D ENTER , to cancel. For stopping to cancel, press la , thereby

making a retum to the status before pressing @ .

3) File calling {[RUN]
To call the test condition from the stored test conditions, insert a card and then

press | auw . the display shows the following.

SELECT FILE ? 1. INT. 2. CARD

For calling a test condition from the internal memory of the control unit, press

Ej . For calling its from the memory card, press Z] .

€9
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However, in ihe case of ihe ONE CARD ONE CONDITION mode. of in the
¢ ., .
ase of noninsertjon of a card, this display does not appear, but the following dis-

Play appears,

A

(D In the case of selection of the CARD:
1.5 2. N 3. N 4, N 6/N B. N 7. N 8. N 9. N 10. N <
~L_RUN CARD NoO. @2 " - ]

_ (II)  In the case qf selection of 1he INT. or noninseriion of a card;
1. S 2. N 3. N 4. N 85 N 6. N 7. N 8. N 9. N 10. N

RUN FILE NoO. @2 -

(M) In the case of the ONE CARD ONE CONDITION mode;
' The set test conditions is appeared.

In the case of (1) and (II);
Input a number with S on its back.

For example, for the Ist storage, press D )

If the number has N on is back, it is not store number. So inputting it displays
the error massage as shown in the figure below, and creates a number input stand-
by status.- Therefore input a correct number through key operation.

1.5 2. N 3. N 4. N 5. N 6. N 7.N 8. N 9. N 10.N

NO FILE

To interrupt the running execution, press again.

In the case of (III); '
In the case of the ONE CARD ONE CONDITION mode, pressing only @

enables the set test conditions to be called.

4) Error display of the memory card
(1) The memory card LED has three types of lighting status:

lighting-out, red lighting and green lighting,

LED display Status
1. Lighting-out No card insertion
2. Red lighting Card battery running-down -
3. Green lighting The card battery is normal )

The -red lighting of LED means that the card battery has run down or batiery
voltage has dropped. Replace the battery with new one.

(2) LCD err;ar‘ display

@® Card emor ‘
If the card is selected for registration or calling of the file, and the card

can not be detected, the following messages are displayed.

70
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SELECT FILE 9 1. INT. 2. CARD
NO CARD !

At this time, pressing | turen | retums the screen to the status just before
or |mum| js pressed. Insert a card and repress Etz] or |ruw} .
®  Card bauery voltage drop
If the card is selected for registration or calling of the file, and the card
battery voliage has dropped, the following messages are displayed.

SELECT FILE % - 1. INT. 2. CARD
CARD BAT. DOWN !

At this time, pressing | eren | retums the screen to the status just before

or E‘] is pressed. chlacé_.the card batiery with new one, and
repress @ or [uw

@  Card writing-in error

If the card is selected for regisiration of the file, and WRITE PROTECT

(Writing-in inhibition) of the card is set, the following error messages are
displayed.

SELECT FILE ¢ 1. INT.

-

WRITE PROTECT !

2. CARD

At this time, pressing reurns the screen 1o the status just before
Ea is pressed. Release the WRITE PROTECT of the card , and

repress Eﬂ or .

5) Card initialization

To initialize a card, press @E][ ewten | (hereby the display shows the fol-
lowing.

CARD CLEAR ? 1. YES 2. NO

To execute the initialization of the card, press@‘
To stop the initialization of the card, press E:] _

Checking for initialization execution error is conducted for (D card emor, @
card battery voltage drop and @ card wriling-in ervor in subject 4)-(2).

If an emor message appears, pressing returns the screen 1o the status

just before pressing E] E] - After conducting the couniermeasures for
error, repress @Ej .

In the case of noninsertion of a card, even if E]E] are pressed, the

screen makes 2 return to the original swatus without non-execution.
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(1)

(2)

Hardling of memory cards

Installing batterv

Chesk that the ‘ollowing parts are in the memory card Box.

i S UH~-C |, 1 memory card
/
' [ 1 card case
i A=
. “coin” battery
e : = e
I
; e 1 small screwdriver {(+)

The “coin™ type battery must be mounted 1o the memory card. Open the rear
caver of the card with the attacked small screwdriver, and mount the batiery
to the card as shown below.

Tre jife of the battery is approximately three vears, When the battery is ex-
hausied or has pol bean mounied to the card, MEMORY CARD LED indica-
dorr Q7 lights red {normelly green) upon inserting the card into the window,
In such & csmse, vou must replace the hattery with 2 mew one. (Ex. Lithinm bat-
tery: Toshiba CREJ16 3V)

Setiing of wrile-protection

A write-protection switch is provided
profesiion

peatecied.
condition,

with the memory card. Set the write-
swilch afier joading the test conditions, the stored can then be

1f you try to load other data into the card which has stored the test
the card indicales an emor because the write-protestion switch ac-

w:ates. The write-proteciion switch is loczied on the opposite side of the con-
necier.

, .

l | |

| wallE WA E
PAGTELT

PROTECY | ‘

Write.proteciion OFF

Write-protection ON
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3 ‘
) ;Ihh‘ MEmory card has a space on the back where you can write the title of

Chc ia:d. If you would like 16 write the title on the front surface 1o easily
cck the tite, you may atach any label at the position shown below,

&) UH“C“ | Lavel

9 sHIMADZU

“Memory Coro

— 1|
©
LQDQD 5::;556__—-,) § .

Front surface of memory card

6.1.12 GAIN setting

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
’Compenslation ) |

magnifica—- 1/2 11v/2.61 1/1.3(1/1.1 1 1.25 1.5 1.75 2
tions

‘Though gains are faectory-set, change the settings as per the
following procedure if required for optimum test conditions.

Press @ @3 to show the following on the display.

MODE ?

Press one of @: @a“d E@
@If @ ;is pressed, the'displ,ay sl'\ows the fo}lowing.

LOAD GAIN xxx RANGE = X

-

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

()@

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.

L}

3
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Key numbers } g QpLimum RumMbdEr —_— g

Load curve

* A dashed line shows a set signal, and a solid line a real
load signal,

The smaller the key number entered for the integration constant, |
the larger the deviation, and the faster the response of the

Serve system. However, hunting may result. On the other hand, |
the larger the key number entered, the smaller the deviation,

agd the slowver the respense of the servo system. (See the

figure above.)

Select the most appropriate key number so that an optimum load
curve may be produced as in the above figure.,

6.1.14 1Initial stroke speed setting

In the constant—speed lc¢ad, constant-speed strain, and tension
test control modes, the unit perficrms the constant-speed ram
stroke control using the initial stroke speed up to 32 of the
full scale ioad after stacting a test.
Sat an initizl stroke speed as fcllows.

Jr— gy |

- f 3 iy I i " . sl .
Press 3|, end  ssrex 1 to show the following on the display.

m— [ E— | S

INITIAL STROKE SPEED xx,x mm/min

Enter an initial stroke speed. (Example : 5] [] [g] [ENTER))
The default of an initial stroke speed 15 5.0 mm/min.
*Model UH-A : Setting range between 0.5~ 50.0 mm/min,
Model UH-C : Setting range between C.5~100.0 mm/min,

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

@If 2 sge:im;n has é low strain resistance, set a low speed. If
a specimen has a high strain yesistance, set a high speed.

@Ini::’al stroke speeﬁ entered apd real load signal chtained
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3. Phenomena seen at low oil temperature

RETURN

Scanned by C'a'mS'c-a'iriher

OPEN

RETURN
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7. Tests

7.1 Test Standards -

Use the specimens and test procedures that conform to JI1s, ASTM,
DIN, BS, and other major standards.

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

(1) Tension tests

JIS G 0303 General rules of steel imspection )
JIS H 0321 General rules of nonferrous metal imnspection

JIS Z 220! Metal specimens for temsion tests
JIS 2 2241 Procedures of metal ternsion tests

(2) Flexure/bending tests

JIS Z 2203 Metal specimens for flexure tests
JIS Z 2204 Metal specimens for bending tests
JES Z 2248 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 l: Manual control

(1) Set the power switch @ON.

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

(3) Set cthe load control knob (29 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 with the load control knob

at HOLD. (When the ram is returned to its inictial 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.>

79
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i_
* Please do not insert g hand in croe
Zipper.

=

e time of the cpening and closing of a

: (T ¥
| CAUTICN |

* Make sure to remove the upper and lower grip open-ciose handles when a load is
applied (o a specimen.

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

* Certainly make load control kncb@‘RE'I'URN location and, please hang ram in
most under location in Snishing a teat.

-

* Plesse epecimen leap-privation plaw@af upper crosshesad confirm te set surely on
the cceasion of a fest,

* Plesse put a proper wooden box on table @ uepect that the fragment of specimen
fells and demages Lable sapect.

Tedwd

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

(1) Set the power switeh 463 on.

(2) After checking that the joad contrsl knob 6§§ iz ar RETURN,
press the pump ON swizeh {9
(3)

Set the load cogtvol kaob ﬁ?@.alhernaariv te RETURN and DPEN
a few times to meve the ram 160 mw vertically for smooth
Tubrication betwean ihe ram end aylipder.

(k) To retarn the ram Lo its initlsal position, eirher sec the load

control knob "155‘3'\‘} 2 RETUEN and then te HOLD when the READY
Lamp ﬁgﬁiijghts, 0T presg Efwﬁ ﬁﬁ@ wits the load control knobh at

HOLD. (When the vem is refturned te its ipiclal positian, the
READY lamp lights.)

{§) In the miﬁimum-load range, zeto~adjust the load display and
load pointer before making the load-spav adjustmenr. <See 5.2,
4} and 5) for procedures,s

(6) Mount grips suitadle for rhe specimen's shape and size. <See
5.1, 3) and 4) for proceduzes.>

(7) Insert the specimen hetween the upper inserr grips £8), and

firmly grip it by turning the grip open-closs handie €2 in the
dfreccion indicsted by an arrow {clockwise). ‘

(8) After zers-sdjusting the losd display (cancelling the specimen
weight}, selact a load rangs.

-
>
Fe?

Ser an initial stroke speed asccording to the specimean's
characreristics. <Sea &1 for procedures.>

(10) Press (sl o [i] ¢ #nd [ to enter the TENSION mode.

fi
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(The display (4 shews MODE TENSICN.)

{11) Enter test conditions with numeric keys e

(12}
(13)
(14}

(15)

(17}

-]

(18)

(19}

L

(20)

(213

a) Stress speed ; MPafsor N?mm‘-s{kgﬂmm":],whichcw.r is specified.
b} Ram stroke speed ; mm/min ‘
¢} Specimen sectional area ;mm?, up to 20 specimens

d) Stress speed control range ; MPa or N/mm? [kgi/mm? ], whichever is specified.

<See 6,1.8 for procedures.’
Reset the load peak hold display 115,
Press the stroke Ennn‘ key @ to zero a stroke on the display.

Aftex checking that the lower grips are open, press the lawer
erosshead elevation switch (UP) @

Firmly grip the specimen by turning the lower grip open-close
handle cleckwise.

Fress Ea-:v:; @

The unit stacts loading at & preser stroke speed.

‘
The unit switches to a set stress speed control at 3% of the
full scale l1gal.

When the stress on the specimen reaches the set stress speed
contrxol range, the vnlt sontinues the comtrel while maintaining
the resuiting valve flocw rate.

The load poinker Turns counterclockwise at a yileld point. The
lozd peak held display shows 2 yield paint load at this moment.

After checking that a yield point has been measured, press

e
| ENTER h

I

The unit starts 2 constani-speed ram sizoke control.

The unlt automatlically sicps loading 1fF a specimen is fractured
afrer undergoing a2 maximuz load.

Fit the grip open—-close handles ﬁ} to the pinion shafts, and
turn the handies counterclockwise to open the grips. Then
remove the fracturad specimen pleces.

Press @ @

The ram dascends until the READY lamp iights, and stops at its
initial positien,

-

Read a maximum load on the lczd peak hold display @

Te perform another test, astart with step(§} If specimen
secticnal sreas are slresdy reglstered, jump to é after
proceeding with stepa @ to@

82
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[ WARNING |

* Please do not insert a hand in crosshead at the time of the opening and cloeing of &

zpper.
| CAUTION |
* Make sure to remove the upper and lower grip open-close handles when a load is
applied to a apecimen.

« Please prepare protecticn cover, when a fragment scatters by the kind of specimen.
* Certainly make load control knob 129 RETURN locstion and, please hang ram in
most under locaticn in finishing a test.

Please specimen leap-privation plate @of upper crosshead confirm to set surely on
the occasion of a tast,

- Plesse put a proper wooden hox on table @ aspect that the fragment of specimen
falls and damagea table aspect, .

7.2.3 Standard cperation procedure for compressicn tests (Hanual
centrol mode)

(1) Set cthe power switch ig@ CN.
!

(2) Afrer checking that the lcad control knob (29 is set at RETURN,
press the pump ON switch @

{3) Set the load costrsl knot (25 alternately to RETURN and OPEN a
few times to move the vam 100 mm vertically for swmooth
lubrication between thke ram and cylinder.

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

control knck (29 to RETURN znd then to HOLD when the READY

lamp @ lights, or press e @with the load control knob
at HOLD. (When the ram ig returned to its initial position,

the READY lamp Lights.)

(5) In the mimimuzm-lcad range, zers-adjiust the load display and
load pointer before making the load-span adjustment. <See 5.2,
4) and S) for procedures.>

(6) Mount the compressicn plates for compression tests. <See 5.1,
5} for procedures.? ) _

(7) Center a specimen on the lower compression place @using a
mack line &8 the refersnce point.

{(8) aAfter zera“aijus:ing the load display (cancelling the lower

compressisn plate end specimen weights), select a load range.
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isplay @

(L0} Press rhe stroke (2] key d3® to zero a stroke on the display.
crasshead elevation switch (DOWN) dé@ to lower

(L1} Press ctke lower = 3
the iuwer crusshead until there is a clearance of 2 to J mm
between the upper compression plate and the specimen Lop.

s~ 1 momes L
* [_CAUTION |

* Floage pay attention that upper compresaion plate should not make contact with

smecimen,
(12} Slewly turn the losd control kaoh (2D toward OPEN to load while

r"-!-ﬂr-v.-,-,-_k

checking the load pointer.

The unit loads faster for a compressfon test than for a rensfon
Therefore, he

k-3
test, and may, at times, load too guickly.
careful when operating the load contrel knob.
(13) If a specimen is fractured, ser the load coutrol knmob to HOLD
5 — -
and press e {38,
* The ram desceuds untll the READY lamp lights, and stops at Its
initvial position.
{14) Rewave the frasrured specimen pleces.

has) Read a waximux Joad on the Joad peak hold display q]él

{16} To perfezm auother tesi, sfaet with step 7.

e
L CAUTION J

» The uwit londs faster for & compreasice test than for a tenaion test, and may, atl

timee, load too quickly. Therefore, be careful when operating the load contro) knob.

« Please propare proteciion eover, when a fragment scatters by the kind of npecimen.
T 3 .r.: "‘i\. Y T -

| knob JZ8'RETURN location sod, please hapg ram in

Sl
4

« Ceriainly make load cont

mogt under location in Snishing & teat,

eration procedure for flexure tests (Manusl control

«2.4 Standard op
moede )

, -

(1) Set the power switch (CJ ON.

[ 1 ~ e 3§ we o - ! B " .
(2) After checking that the load contrel knob ‘T@ is set ar RETURN,

press the pump ON switen (251

Ser the load contrel knoh @ﬁ] a‘lternat:eiy to RETURN and OPEN a
10 mm vertically for smeoth lubrication

-
Ll
Yo

few times to move the rap
between the rzm aad cylinder.

84
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(4 To return the ram te its inltial position, either set the load
Sontrol ook "2y tc RETURN and then 20 HOLD when the READY lamp
@ ~ighte, or praes wn--j@with the load control knob at HOLD,
(When the ram is returned to ite Ynitial posirion, the READY lamp
lights.)

(5} In the minieum=-lcad range, gero-adjust the load display and lead

Peinter before making the load-span adjustment. <See 5.2, 4 >
and 3} for proceduras.>

(8) Mount the flexure-bending test device. <See 5.1, 6) for procedures

™
|
~

Center g specimen on the fulerum roller of the flexure-bending test
device uging a mark line as the reference point.

(8) After zero~adjusting the load display {cancelling the device and
Specimen weights), select 2 lcad range.

(3) Reset the load peak hold display @
(10) Press the stroke irez] Kay @ to zers a stroke on the display.
(L1) Press the lower crosshesd elsvation switch (DOWN) @ to lower the

leower crosshead until theze is z clesrance of 2 to 3 mm between
the punch (69 arnd the specimen toa.

-

. CAUTION |

« When doing this, never allow tie punch fo contact the epecimen.

(L2) To load slowly turn the lced control knob ((25) toward OPEN while
watching the lcad painter.

{13) When the specimen is Iractursd, set the load comntrol knobh ro HOLD
and press o (3

s The vam descends unill the READY lamp lights, stopping at its
inicial pesition.

Remove the fractured specimen pleces.

-
w
ot

(
(15) Read a maximum lo&C on the losd peak hold display @
(

16) To perform smother test, start with s:ap@

L] -
| ]
Ly iuly |
4 - Plaase prepeare prolection cavar, wian a Segment scatters by the kind of apecizmen

) B R T : ’
.l' « Cartainly make losd concrel kneh 325 RETURN Josetion end, please hang rem in
I| ]
{  most under locaticn in Snlaking a8 test,

‘J:-.—-z--— T
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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 p1 ‘edure
for 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 anmother test, start with step@.

CAUTION

. Certainly make load control knobRETURN location and, please hang ram in
most under location in finishing a teat.

87 f s

Scanned by CamScanner



8. Maintenance
2.1 Loading Unit
8.1.1 Cleaning the Periphery of Testing Machine

This testing machine consists of many precision Pﬂrts,and- side
aapecially th@ leading cylinder units, drive sa;ef unltrixnh“ 5
of measurement contrsol unit, etc. are very sensitive W ;ushqa;e
foreign matters. Be specially cazxaeful about tﬁe dust anqlf?it
tha* the dust will.not rise from the floor surface, and there

fore keep the floor clean at all times.
8.1.2 Checking horizontally of Loading Unit
Periodically check the horizontality of the loading unit once
in 3 months ar & months,
1) Horizontality of table

SeL & ievel at the center of the upper surface of table,
check the inclinatios in the back asd forth, and left and
right directic * 1 ¢ any error is found, SOffﬁCL_“hg
‘tina the “ack bolts at both sides of

I
hoeisonbality by
= " 2w a
bed and the wedoes set under Sthe hothom surface. (Wikthin

2 - s 7N . - i
{3, Soon/ AGOCmm

Make sure than 2ll four wedges are firmly fitted.

N
\

N
I\\»
|

S T

Table

S e —

, -~ Jack bolt Hedge
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2) Checking horizontality of lower crosshead

Set the dial gauge with & stand on the upper surface of
cabia, 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 erzor is found, check to see if the clamping bolt of the
drive screw fixture connecting the bed and drive screw is

lcose or not.

The standard left-right parallelism should be within O.1 mm.
After checking, be sure to apply rust-preventive agent to the

measured surface,

~

i

Dial gauge =

- l\
Orive gcrew —— ™

d b
.

Y

r“r“, 1

y g ’

P =
P f
SR

L |
R Sy !
Laamping ooLh oy ' I
it '
(it ]
121 g A——
B !
Drive screw UL i !
fixture "“*14; ' [
() T |
| = .
! i
/‘L\ -
Bed (— e
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8.1.8 Meintenance of tesiing machine

ith
1) The painted surface should be cleaned of f dust by wiping wit
a cloth.

2) Wipe off the dust from the cut surface and apply machine oil
or spindle oil on the surface.

3) Apply oil or grease on the sliding surface.

(1) Apply grease on the drive screw, DBe sure to wipe off the
old grease before applying new grease.

Recommended grease: Lithium meclybedenum disulfide grease
{every month)

) Sl 4 3 ~glase

{2) Occasionally apply machine oil to the grip D?ﬂ? ¢
piniton from the oil cup on the UppPer surface @
crosshead. (Once a month)

vpper suxface of _
crosshead Oil cup
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(3) Occasionally apply machine oil or spindle oil to the
table guide rollers and bearings of drive screw guide
rollers.

Table

Drive scrcw'\\\N

T~

D

Drive screw ”//ﬁ

guidg roller .

91
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(4) Apply the above grease to the worm gear of the lower
crosshead lifting system., (Every 31 months}

Grease Worm Lower crosshead

B —

™
_—

Worm geal ———

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.

L]

A Liner
(’\ l“]"ﬂﬂ'ﬂd#j:::Crosshead

[ -/,,Grip holder

’/,Sléding part of
grip

i

!
)

B oo,
E ik L
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ic Unit

8.1.4 Meintenance of Hydreu
1} Introduetion

This urnit is & high~pressure constant discharge type
hydravlic unit using & high pressure gear pump. This unit
consists of the load pump and pump moter loaded on the tank
and the required contrel unit combined with them. For the
protection of the electro-hydraulic serve valva, the ABS
filter of 10 microns is used,

2) Spacification

-y, . | 100,200,300and SOOKN | 1000KN

B =] "

. {0, 20, 30and 50tf] [ 10C ]
Discharge S0Hzaea 21 12

Qisfesin)

80 Hz ares 2.7 4.1

= S SR

e e

Centinuous rated pressure

| effer?d | 230

[ - i
| Hydrsulic ol ! ISC VG 180
h Lozding pump Constant discharge tyoe high pressure pump
L Filler Absuluic refection mtio: 10 microns
LR MOisr . .
i .y A WA 1.5KW 4P | 2zmwap
(Torwally-enciosed fan-cooled tyze; i |
| Supply volrage . Three-prase, 2007220V (50/60Hz aera)
| Tark capacicy i 40 (L.
e e i =1}
Noise (zppron. £B) 5
fund=r max. loas; !
| Outside dimensicns Clmais body
350 X 550 X 700

i (zpprox. mmi
I Width x Deph X Heighl

b= mam

#) Measuring place Im distance in front of machine

83
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/

Loading pump
rump motor

Check valve

22040

14 Filter

K?j Electro-hydraulic servo
' valve

'6} Ram return valve

S
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Hydraulic control valve
0il gauge

0il filler port with air
breather

0il tank

Drain oil port

94



j 1

Loading pump Pressure adjustment valve

Pump motor Safety valve

HOROXO,

Check wvalve 0il gauge

Filter 0il filler port with air
breather

Electro-hydraulic servo

valve 0il tank

@ OO

Ram return valve Suction strainer

3) Maintenance control
(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 contral of hydraulic oil.

-
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8) Oil leak

Periodically and visvally check that ne nil is leaking,

When an cil level in the o0il tank is abnormally reduced

due to oil leak, cavitation may occur, causing damage to
the pump or an increase in oil temperature.

0il leaks zlse should be prevented against disasters.

b} Cil level
Cbsarva the oil gauge, and always kesp an coil level near
the standard 9il lewvel.
If the oil level becomes below the standaré cil level, it
may cause the ccgourrence ¢f bubbles, rise in oil
temperatura, deterioration of cil and other accidents,

©) Raplecement of hvdraulis oil

After draining the old hydraulic cil and cleaning the
ingide of the oil tank, £ill the tank with the same brand
Nydrausic =il te the standard oil ilevel. If a different
brand hydragiiz eil is unavoidably used, sufficiently
execute filushing with a2 flushing oil of the hydraulic eil
refore raplacement,

Becommended hydraulic oii: Shell Tellus C18D (Showa Shell
0il} or equivalent
Absolately sveid »ixing oils of a different kind.

Thz pump in nermal gperation produces & clear sound, When
any abnormal scund other than that in pormal cperation is
groduced, stop the operation and check the pump.

L]
{3} Replacement of filter
Replace the filter siamest Once @ year or every two years
2crarding to werkine freguency of the testing machine. Below

is described the zeplacing methed. (The filter element is
disgesable.]

(a} Remove the drain plug, and extraszt oil from the filter.
{b) Turr the lower cover {counterclockwise} tc remove it

from the filter, B

(e} Pull down the filter element.

(d) fut in a new filter slement.
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{a] Turn the lower cover [(clockwieel to install the filter
ezlement ints the filter.

-
]
e

Tighten up the drain plug.

Note: Be sure to replace the filter element with the
hydraulic unit tucned off (pressing the pump
Orr switchl.

Filter main body

! / Filter element

—_ Lower cover

N\ »
\\
Drain plug
{4} Cleanping Lhe suciion siréicer
When repiaming oll, Laxeg oubt the suclion strsiner, remove
clogging with comprassed oir, and c.can it with light oil
hefore re—atiachmenks
rf the suntica shrainer L ysed in the el

~ogned ecendition,
pavitation may scoby, Sausing L ocourrence of abnormal
sound and & trouble in the puinh,
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{ Every | Every
‘ Dally| Every| Every| three | twelve
week | month| months| months

PGlx level o

| 0i1 leak | &

| Sound of pump ' o

_Replacement of filter | =

 Looseness of bolts _F _F o

(Cleaning in the oil tank 2

e S ——

i __L"‘_m_.k_. FECUES M

LReplacerent of oil - 2

4 - N . ’ . & -

(Note) The zbove chenle Ligh shows “he standard check positions and
frequency in nhacking &bt steady cperation of the hydrauvlic

ropexrly add the check positions and

power anit,
freguency

‘e start of eoperation.
Liur gpsrahing condihion and snviron—
=i a8 mimtely as possible and take

: and dacrease life.

perfornan

! 5 sy R e
B.2 ControMeasuring Linik
r AR ks A pr iy SO £ Enad l."'—'i_;”i"i"""'-' q.;'f:l'\'-"-;.ﬁe
8.2.1 Cheoking ARCUTECY 02 ibaul LEALLRASLG 2
Check the accurecy of load with th= load tester coce in 6
ong year, depsnding on the condition. Our Bervice nan
ched ko the custowmer and be will check the

srugsted {(“he cugtomer ig roguested ko pay the cost

P !

¥

8.1.2 Checking Automatiz Load Control Unit

Cheek the glactro~-hydraulic servo vilve and the ram shrnke
detector for locse screws once iln S months cr cae year,
depanding on the appilcation condition,

o8
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8.2 Maintenance parts fist
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8.3.1 LOADING UNIT
r -
'm: ; FARTS NUMBER
PARTS N y
| FARTS NAME I TO0RN [yoa0 200-300RN o SOOKN | oy, 1000KN
L . OROGEL regif) (TOTC 120030tf) = (50e] { 100tf}
§ | Inse:s Grip Holder 343-78264 : 343-71288 343-71248 343-7:378
i 2 | Insert Grip (far Plae) 2430251801 | 3430225401 3430225501 3430225601
3 " forRed) | M30231802 | 3430225400 | 30225502 330225602
" {for Red) |
4|_, Pl e acngara=03 T aud_yrane™0 a0 " =01
Upper Liner (Thin; | 343 7368?“02i 343-71302°5, | 343-71250_gp 343-71381_p0
5 {Thisk - n=03 1 o - =03} q4a. -3 - -03
6 | Lower Lices {TEin' Viaig. g =0} ' e _ o ' | B B =01 | g9 =0l
| wer Liner {Thin) ;.4; 16268 55 | 343-71308_p, | 343 71252 g, | 343 mﬁ?-gg
1 “ (Thick! | 2437826593 | 243-71303~23 | 243-71252~ 93 | 343-71382]
\Thick) | 343-78268 _p, | 343-T1303_, | M3-T1252_g, 343-71382_q
i o - ' i
| 8 | Pinion Shaf: 343-22372 | 34376473 | 343-76188 [ 343-76427
] ¥
| ¢ | Uoper Compression. | 343-58650 | 3¢5-58310 | 24358380 34358074
' | Teass {
ig E‘u:wcr{fc:r.p.':iiiauz 343-78512 | 34576476 343-76233 343-76430
clate ! ¥
141} Fuelorum Raler 343-58882 34558607 343-58927 J43—-58952
| ‘.
12 g.zrf\e:s:-?-ct.-'.'"r,; 343-58885 | 343-3B8i0 14358931 343--58955
unem, - ! _
SRl Bt R (185130} | CIBCI30) ( §BG165) (1 BG240)
I3 ] Cylinder Ozing 036-12124 | 025-12124 | £36-12132 03612144
Faa ! Bescing (Tensice Nuey | 55513 | 15T e A1) (% 511263
14 | Bearing (Temsice Nt | 030~60613 ¢ 63050017 039-60026 340-2050$-03
iy Nt cope g (F72024) | (8 T202R0 - (¥ 7204 8) (% 73054)
15 Bearing (Worm Sialt] | 030 40202 i $30-40202 . 030-40204 030-43005
o . 8 sau2 | (4 6202 i (8 B204) (4 6305)
& | £30~0400 | 03034002 | £35-04004 046~ 06035
17 # (Ravaaition | (#6223 22) | AT ET | (#€
{8 | Hfandie | o | sai9) 5Qi3) )
. : | 4DESE0SGE | 3025080 0 30 55.1505.@; ﬁggﬁgm
1% | Tabis top proiactive mal : o ==
 fox the entize susfuce E sevesisar | st | 3T 34376418
20 {Tubl vemal | uIISRLM ¢ = . ;
e s T sominniah bei),  TOBAMGE < SSSELR 37668102 37668104
i l ok
| | |
S
bo l ' [
1 | i
- |
F ol { J
88
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PARTS NUMBER

F

Scanned by CamScanner

T s o] w08 | v 55
(1SO VG 180)
1 |Hydraulic Oil (18%6can) 340~14501-23
2 |Filter Element %-&132560624%—12
o [ b |qmaipl v RO0T M) DD | (ST
4 giﬁgg:m;f‘ﬁt‘::sm @UAND | LMD | Bsiossts” | Siozisis.
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INSTRUCTION MANUAL
y FOR
SHIMADZU UNIVERSAL TESTING MACHINE
: UH-A-C SERIES
Models 100kN~1000 kN
Models 10tf~100 tf
COMPUTER CONTROLLED HYDRAULIC SERVO SYSTEM

PREASE READ CREFULLY
AND SAVE THIS MANUAL

SHIMADZU CQRPORATION
KYOTO JAPAN
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