MTS Standard Operating Procedure [Updated July 21, 2014]

MTS Servo Hydraulic Test System (MTS Corporation)
Model: 810 system, FlexTest SE Controller — PLUS

Location of Machine: Composites Lab, RFM 1218

Location of SOP and Machine Operating & Safety Manual: Composites Lab website
under resources; Composites Lab TRACS site; and Hardcopy near machine.

Emergency Contact:
e Call911
e Call EHS & Risk Management at 512-245-3616

e Call Head Lab Technician, Dr. Ray Cook (office 512-245-2050)
e Call Dr. Jitendra S Tate (office 512-245-4872)

Before using this machine:

e You must have permission from Dr. Tate.

e You must have received formal training from technician or, trained research
student (designated by Dr. Tate) related to machine safety and operation.

e You must read and understand SOP and Machine Operating & Safety Manual.

¢ You must use this machine under direct supervision of Dr. Tate or, Dr. Cook or,
trained research student (designated by Dr. Tate).

e You must have signed “Lab Rules” document with Dr. Tate. This document must
be signed every semester fall, spring, and summer (as applicable).

e If you do NOT follow above instructions you will be held responsible for your own
safety and damages.

Safety Precautions:

Protective Equipment: Prior to performing this procedure, the following personal
protective equipment must be obtained and ready for use: Gloves, Safety Goggles,
Lab Coat.

Important Safequards:

1. From lowermost position moving head moves 210 mm (~8 in) upward. Operator
must make sure that, when moving head is at its extreme top position it is not
touching to the crosshead.

2. Specimens can develop sharp edges as a result of testing, handling the specimens
with unprotected hands can results in cuts.
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Cross head

Load frame

Moving head

Controller

MTS Machine

General information

The MTS machine is used for all different types of Mechanical testing such as tension,
compression, flexure, interlaminar shear strength, fatigue, fracture etc. MTS machine is
controlled by advanced test design application software, MultiPurpose Testware
(MPT). It is operated by hydraulic power unit. Different types of materials can be tested
on this machine such as composites, plastics, and metals.

Specifications:

- Loading Capacity-100KN (22 kips)
- Clamping Pressure- 3000psi
- Range of Frequency- 0-100 Hz

Accessories:

e Fixtures: ASTM Test Fixtures: Tension D3039; 1. Compression D6641; 2. V-
notch rail shear D7078; 3. Flexure D790; Short Beam D2344; 4. Boeing
Compression after Impact D7137; 5. Boeing Open Hole Compression D6484; 6.
Climbing Drum Peel Test D1781.

e Flat Grips: 0-7.6mm; 7.1-14.2mm; and 11.7-19.1mm

¢ Round Grips: 12mm; 15mm; and 20mm
Extensometers:

e 0.5” gage length; Strain Range: +/- 9%
o 17 gage length; Strain Range: 0 to 100 %
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[Updated July 21, 2014]

Turning and preparing the MTS for instrumented operation

On the pump panel:

12. Locate the red circular switch and
turn it on.

12. Locate and press the blue button
label Reset. These 3 switches
should turn off.

12. Verify that this switch is in LOW
position

On the controller:
12. Locate and turn on the white
power switch located on the back
of the controller.

On the computer:
12. Turn on the machine.
12. Locate “Station Manager” icon on
desktop and double click on it.
12. Select file ftse.cfg and click open
12. The
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[Updated July 21, 2014]

12. You should be able to see this
window

02003307 : fise.cfg : default > —(ol x|

s Tooks Help

= usin) ol 8 o s 33

MPT Station Control
S0 w0l <] || QlEe <)

st Progr
il "Hun e " Pased ‘ ¥ Egghsive Conyol |

p
[rats oy = ‘ MPT ™ Check “Exclusive Control’
L5 box

Frocedure Name: | Tete-MaydlFaiigue 000 |
| || Procedure Stae: [In progress

BT ~Master Span
‘ ToRun: ’H\gh—‘ Span. 100.00 %
e fmee———————————— ||| T

i "SLaliun Limits

[ “Reset” at Interlock 1
|

[ Interock 1 M
[ Progam1 _ Rieset/Dveride Low } HPU power

/High
| ||| HPU: dﬁg
v e

} HSM 1 power

]
Curr.. | Target [

57/30/2007 3:03 30 PH] Warming [Stmgr] Interlock 1 - External Hardware Inierlack. 5|
(6/30/2007 311848 PM) Warring [Strar] Program Interiack 28]
(5/30/2007 31848 PM) W aming [Stmar] Program Interieck 1 - Exteral Hardware Interlock

(5/30/2007 3:27.48 PM] Warning [Stmar] Program Interlock {123], :1

(6/30/2007 3:28:52 PM] W aring [Stmar] Program Interlock. (/23]
[ | CAMTS 793\Projects\Project]

12. The mode should be in the
“Operator” mode.

=' Station Manager, < Ctir_02003307 : ftse.cfg : Fatigue.Sergio.Jun

File Display Applications Tools Help

= #EsR e 8 e

-

| Operatar ~| 1P
e——

12. Check “Exclusive Control” box.

It means now the control of the machine
is acquired by software.

-Station Controls
olmje <= |

| v E=xclusive Control |

12. Click “Reset” at Interlock 1

I Interlock 1 Reszet

On HPU:

12. Click low power wait for 10 sec
and then click high power

HPL: I_ ,-:l —

On HSM 1:

12. Click low power wait for 10 sec
and then click high power

HSM 1 I_ :l El
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At the right side on the Load frame:

TS
~wmm. Crosshead Lift / Lock Control

12. Unlock the upper head (cross
head) by turning right lever to this
position.

12. Turn left lever to upper position
and crosshead will move upward.

Auto Offset Manual Control

In “Station Control” window:
- Stati Controls
12. Click on Manual control. ':.v_x—,;|gJ-_}L| ~Z 3|
12. Click on Auto Offset

12. Two dialogue boxes will pop up.

v Exclusive Contral

In Manual Controls

Manual Command < ftse.cfg > o ] [
M | Controls

12. Check ‘enable manual

Command, Channel: IAxiaI
12. Select the control mode Cortral Modz:  [alESaaia £l

displacement. el G
12. Bring the “Moving Head” to the A

I I
-105.00 105.00

Zero pOSItIOI’] V¥ _Enable Manual Command

Now the “Moving Head” can be

moved_ +105 mm
Note: If you give the negative value then 0.0 m
the “Moving Head” goes up and if you

-105 mm

give the positive value then the “Moving
Head” goes down.
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Signal Auto Offset < ftse.cfg = -|E||5|
~Station Sign

Input Signals ¥

Offset

In Auto Offset

Avtial Disp\acement'mgm

: « » Avial Force [ oo JO o |

12. Click on “Auto Offset” to make all oIS QI
readings zero. avcrput 1 IR O EEREEN

In the station manager:

12. Open the meters. In this meter
you can add Time, Axial
displacement, Axial Force etc.,
and also you can change the
dimensions here accordingly by

clicking the ADD button (+).
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In MPT window:
1. Go to open procedure

] gL TS

2. Select appropriate ASTM
procedure based on the type of
material being tested. These
procedures are labeled ‘ASTM
D638 Tension Plastics’,

‘ASTM E8 Tension Metallic’,
‘ASTM D3039 Tension

Composite’.

[~ T——

# 2 &l x|

&‘

ty Recent
Documents

=)

3
g
H
T

1

My Network
Places

Lookin: | () Preceduues -

& o BE-

omposite
am Strength_Composite
_ Composite

[o4] 45T DZ344_Sho
[o4] 45T D3039_Ten
[8#] 45T 33473 _Tension-Tension Fatigue_Composite

[#4] 45TM Dg4L_Compression_Compostte

[84] ASTH 7078_4 hiotcehd Rl Shear_Composte

[#4] 4:5TM E8_Tension_Metalic

(8] Copy of ASTM D3479 _Tension-Tensian Fatigue_Composite

[84] Copy of ASTM D3479 _Tension-Tension Fatigue_Composite_MostCurrent

* |[%] copy of ASTM 03473 _Tension-Tension Fatigue_Composite_Serio

[+4] raCOOK _Tension_Metalic

File neme [ | Open
Files of type: [Frocedure fles [+ 000) | Cancel

3. Click on new specimen, and name
the specimen.

MPT

S

Tau OFFERL ..

On MTS:
4. Fix the desired grips onto the
heads, according to the thickness
of the specimen.

5. Fix the specimen
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MTS Standard Operating Procedure

6. Locking the grips with hydraulic
grip control.

7. Lock the upper head (cross head)

[Updated July 21, 2014]

In Manual Control window:

8. Disable the manual command.

- Manual Command =< fise.c... : _El

Manual Controls
Channel |

Control Mode: |

In Auto Offset window:
9. Click on auto offset

Signal Auto Offset < ftse.cfg =
—Station Signals

Input Signals = IE

=10

Clear Offset
avial Displacernent. NN I_

Avial Force:

Axial Strain:

Aux Input 1:
Aux Input 2:
Aux Input 3:
Aux Input 4:
Aux Input 5:
Aux [nput B:

In Meters window:
10. Click on reset procedure.

#F Meters 1 < ftse.cfg =

In Station Manager Window:
11. Click on program run

1=

Mazter Span

12. A dialog box will pop up.
13. Complete all data and click save.
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14. Graph window will pop up.

15. After specimen breaks click the
stop button

MPT
S i
taster Span

16. Unlock specimen to break the test NPT
S @) wlel == 2| gl]x)

17. Click New Specimen to save data.

On MTS:
18. Unlock the grips.
19. Remove the specimen.

In the Manual Control Window:
20. Enabling manual command.
21. Bring moving head to neutral

position.

Manual Command < ftse.cfg =
~Manual Controls

Channel: IAxiaI

Control Mode:

Marual Crod:

Kl 1 1 1 1 S 1 1 | 1
-105.000 105.00

[V Enable Manual Command

COMPRESION TEST

In MPT window:
1. Go to open procedure

% 2 8l x|

M B3| & =

. Mo e

2. Select appropriate ASTM
procedure based on the type of
material being tested.

‘ASTM D6641 Compression

Composite’.

. 2 x|

Look in: [ &5 Pracedures = | £ EB-

[1#] 45TM DE38_Tension_Plastics

|48] 45TH D790_Flexurs_Composite

My Recent |48] 45TH D2344 _Short Beam Strength_Composte

Dzt [48] a5TM D3039_Tersion_Composie

@ [48] a5TH D379 _Temsion-Tension Fatique_Composite
|98] 45TH DEG41_Compression_Composite.

Deskiop |39 ASTM D7076_Y Mokeehd Rall Shear_Composite

[99] 45TM E8_Tension_Metalic

__j [39] Copy of ASTH D3479_T
[89] copy of asTH 3479, MostCurrent

|18] Copy of asTM D3478

1] ROk _Tension_Metalic

My Comput
My Network — Fils name: ~ Open

Places ‘ 5 (& |
Files of type [Frocedure files (".000) ~| Cancel

3. Click on new specimen, and name
the specimen.

MPT
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Fixing the specimen in the compression
fixture:

4. Insert one side of the specimen in
the bottom half of the fixture until it
touches at the bottom.

5. Tighten screws evenly.

6. Keep the distances between the
two halves of the fixture as 12.5-
25 mm as per the test.

7. Fix the specimen in the upper half.

8. Tighten screws evenly.

Note: Tighten screws accordingly with
standard.

On MTS:

9. Place grips

10. Fix the cylindrical bases into the
grips of moving head and cross
head to support compression
fixture.

11. Lock the grips with hydraulic grip
control.

A
COST BIO-BASED POLYUR THA

Advieors: Or.
vy

- ms N7Nv&-ullcw,¢g"

. : e
I
o i
Vixn SO
—
\

12. Fix the fixture on the cylindrical
base.
13. Lock the upper head (cross head)

In Manual Control window:

14. Disable the manual command.

Manual Controls

Channel | "

Manual Cmd
1

ContlolMuda:l splacement

I_ CErable Manual Lommand
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Signal Auto Offset < ftse.cfg =

In Auto Offset window: e
R —Station Signals
15. Click on auto offset [impt Sigrcts =]

=101

udal Displacemert __I_

Axial Force:
Axial Strain
Aux Input 1:
Aux Input 2:
Aux Input 3:
Auy Input 4:
Aux Input &:
Aux Input B:

In Meters window: 4% Meters 1 < ftse.cfg > N (=i
16. Click on reset procedure. :

|
Auial Force |
~ I
o 527 o]

In Station Manager Window:

MPT
17. Click on program run E T ’f

b azter Span

18. A dialog box will pop up.
19. Complete all data and click save.

20. Graph window will pop up.

21. After specimen breaks click the
stop button

22. Unlock specimen to break the test WMPT

23. Click New Specimen to save data.

On MTS:
24. Unlock the upper head (cross
head)
25. Remove the Compression Fixture.
26. Loosen the screws and release
the specimen
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|n the Manual Control W|nd0W Manual Command < ftse.cfg = =150 x]
27. Enabling manual command.  Manual Controls
28. Bring moving head to neutral Chamet i
) g g Contral Mode:
pOSItlon . Active Mode:
Manual Crd:
[ 1 1 1 1 1 s 1 1 1 | IE]
-105.00 105.00
[V Enable Matual Cormand
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In MPT window:

1. Go to open procedure D e o & x
= A T—
2. Select appropriate ASTM =
Loskin [ 5 Pracedures ~| ¥
procedure based on the type of ;
@ %ASTM D638_Tension_Flastics
1 1 . # ASTM D790_Flexure_Compeste
m ate I’I al be | n g teSte d . My Recent | [#d] ASTM D2344_Short Beam Strencth_Composite
¢ 3 Documents | 2d) a7 pan3a_Tension Composite
AST M D7 90 ﬂ exure. (T [14) ASTM D3479_Tension-Tension Fatigue_Composite
[14) AsTH DEB41_Compression_Composite
Desktop [+9] AsTM D7078_¥ Noteshd Ral shear_Composite
[4] a5TM E8_Tension_metalic
J [49] Copy of ASTM D3479_Tensian-Tension Fatigue_Compaste
[48] Copy of ASTM D3479_Tersion-Tension Fatigue_Compasite_MostCurrent
My Diocuments 33) 1. of ASTM D3479_Tension-Tension Fatigus Compasie_Sergio
g! 4] RavvcooK _Tension_tetalic
yEEra
My Network.  File name: [ | Open
Places
Files of ype: [Procedure fiks [-.000) =l Cancel

3. Click on new specimen, and name
the specimen.

Fixing the specimen in the flexure fixture:

4. First select appropriate roller size
from ASTM standard.

5. Find support span for the
specimen from ASTM standard.

6. Fix the supporting rollers evenly
on the both sides of loading nose
at appropriate positions.

Note: There is mark in the center on the
base plate to fix the supporting rollers.

Y
m
=

-

=l

R a—
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On MTS:

7. Place grips

8. Fix the cylindrical bases into the
grips of moving head to support
flexure fixture.

9. Mount upper plate into the
crosshead.

10. Lock the grips with hydraulic grip
control.

L
COST BIO-BASED POLYUR T

11. Fix the specimen
12. Lock the upper head (cross head)

In Manual Control window:

13. Disable the manual command.

- Manual Command = fise.c.. LH
Manual Controls

Channel: | _IH
Control Mode: | _IH

In Auto Offset window:
14. Click on auto offset

=10l x|

~Station Signals

Ilnput Sighals =
Axial Displzcermen _ | 004 mm |

Auxial Force

Auxial Strain:

Aus Input 1
Aux Input 2
Aux Input 3
Aux Input 4
Aux Input 5
Aux Input 6
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In Meters window:
15. Click on reset procedure.

#F Meters 1 < ftse.cfg =

In Station Manager Window:
16. Click on program run

M aster Span

17. A dialog box will pop up.
18. Complete all data and click save.

19. Graph window will pop up.

20. After specimen breaks click the
stop button

MPT
=

Master Span

21. Unlock specimen to break the test MPT "
i W | 2 &l
22. Click New Specimen to save data. WMFT
SR TEE

On MTS:
23. Unlock the upper head (cross
head)
24. Remove the specimen.

In the Manual Control Window:
25. Enabling manual command.
26. Bring moving head to neutral

position.

Manual Command < ftse.clg = o ] 4
~Manual Controls
Channel: IAxiaI

Control Mode:  |[{MlEEle==

M anual Crad:

Al 1 1 1 1 VA 1 1 1 . H
-105.00 105.00

V¥ Enable Manual Command
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TO QUIT PROGRAM

1. Bring the cross head to appropriate

position.
2. Disable the manual command. . Manual Command = fise.c... - | " [X]
Manual Contrels
Charnel: | _”::I
Control Mode: | _”j

-

3. Uncheck the exclusive station - Station Controls
control. O|'=|e?] <3| =|

| ¥ E=xclusive Control |

4. Lock the upper head (cross head)
by turning lever to this position.

5. Click on ‘Reset’ if interlock signal
. 9 I [rterlock, 1 Fezet |
is red.
6. Clickon HPU1 LOW...to... OFF. et [
HSM 1: :
7. Wait for 10 seconds and then click
on HSM 1 LOW ...to... OFF All: ot

8. Go to File, and then click on Exit.

9. Turn OFF Controller

10. Turn OFF the pump switch.
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