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— ERERE R

1. Y25 . DMA Q850 A MM T
2. e xR EE TAES A (TA Instruments)

3. L Ihfig: MELERNIVESREIN /1, MORBER TR, TR, frd
BPRAZAC T ARG ) 2 R BE AR SRR RE . DA T AEVEZE R
AEVEMEL EEFEL SRR B SR BRI R
CARET4E, MRS, al M ROAE R R (NIVED e E
(FEJED « UM, KA. BIRRst. BRI . 4
AL B RS

4. FHESHL
TREVEH: -140 to 600 T TERFEE M +0.1°C
InFGE 2 0.1 t020°C/min FEIEE%: 0.1t010°C/min ¢
KJi: 18N /N7 0.00001N

NASAETEE: Inm ZhASFEMIEAZIEE:  20.5 to 10,000pm
iR JEE: 0.01to200Hz  FLEJEMHE: 10%3x10%Pa
5. WEME: TR 100 5250



6. TifEA: PIUKFk 18911521825
= BiERiHE
2.1 NRER
o PRMEN RS DMA Q850 LI I JEiM I H A%, {2
TEVREAE” THLMEH

2.2 (XA E
o MM BRIMXASSb TR OB, MR, A
LRAER R
=. AR
3.1 FFHLHA

BLLATIFAERRI R, AMRFRHBEEIRE D, HIR KA
20psi LA EFFRA T, FA TR KA ESE 60psi FTiL.




.12 T A SR I ) YR TT o¢, [l 5% DMA 850 M4 LK 3
WLEYE T4 . TRIAZ) 30 204, B ZE FHLF 5 L cold”FFE] Error
H kK

5 “cold”warming up
LI TN G, HiAMRuE, SlIF AT B IE. BT
B AT LA AR ALE AT R e, DB I B . AT O E AR HE
AT, S ZetBlrk L, kS0 R BRI L B AR LA, A
RS BE S system.



( ' DMASS0 Status: Idle 1260°C

— : —
> TA-999-2016

eerre 128,00 <c

Position 1 0 = OO mm Measure

Motor Mode

3.1.4 fih position calibration, HHAT7A EARHE, BHENIN G TR

position calibration successfully

DM A85 O Status: Initializing

Serial Number: DMA-0000

Machine ID; Default DMA Name

Touch Calibration Sl e Semvice Information

IP Address: 192.168.000.005 (DHCP)

e ——

TRIOS User: JSMITH
TRIOS Host: ComputerName

Metwork Setings Ll L L Cooling Accessones

Systemn Messages Fosition Calibration



3.2 A ER

3.2.1 R ENL, TR R TRIOS.

3.2.2 EFEXSRALAS, riili DMA Q850 Kl#%, stk connect.

3.3 RAEFESKHE

BEXS 7 E E MR R PR RS, TR ERFEA R I AT . DMA
ICESBC T 2R BN, IAMIE A DY F . film
tension,compression,3 point bending A & Dual/Single Cantilever.

mdr e bR MR O ER oy, Al B

Experimen t Instrument
4 PN P—
ot 1 =
1
Calibrat
—h— S aa e Express Unlimited
Online Add New Clamp. .. Procedure

S7 |'v| Film Clamp
: File Manager

35 mm Dual Cantilever

] [@ [=
e 1 17.5 mm Single Cantilever
7Ex799"n£n' Shear Sandwich
@ [ExPerin Compression Clamp [0

3 Point Bending Clamp

Project

Notes

3.3.1 fu e AR
(D EHRAEE, B2 3Bk IS .



@ Instrument Calibration 151 Clamp Calibration | |

<
+ Film Clamp

ClampMass 0.0g

Last calibration date! None

Calibration

1) Install the moveable clamp.

2) Close the furnace.
3) Press ‘Calibrate’ to begin the calibration.

This calibration takes sbout 1 minute

Accept Restart

Clamp Offset -38.272 mm

Last calibration date: None

v | Calibration

Clamp Compliance 0.0 pm/N

Last calibration date: None

v | Calibration

(2) sl ENUARELSE 1A LOCK B8l 2 Bkl 4l .
@ DMASSO Status: Warming Up 25.1°C g

Temperature 25 1 1 iy e

TA-999.2016

Position 0 .O O O mm Measure

- Motor Mod¢ —————

@@

Float Unlocked

Preload




(3) g i Bl o e B B iR 2L .

(4) R sl & BRI A SRl Al e A P, (8 1/16 9~F N A
WL T8 5E o



() Jie ik ah R Je L iR 22

(6) <MY, i Clamp Mass £ 1E N HJ Calibrate #4742 1E, FERK
Jas HIEE A EE., S Accept.
Clamp Mass 0.0 g

A | Calibration

Calibration completed

Current mass g oooo [z]

Hew nass 72 PRET [£]

Calibrate | [ MAecept | [ Restart




(7) 22 [H e i e F o
(8) Ml R RELFEGH K, JFHA Clamp Offset flif%
EAL LA R THE T (A% B LR IE Ja, 4 BEMERR I L i iR
B SARIMENIEE).

Clamp Offset -38.272 mm

Last calibration date: Nome

~  Calibration

1) Install the fixed cleap, Tighten the screws with the
torque wrench set to 10 in-1b
2) Enter the dimensions of the offset swaple
Length F?TI [ [aa)
3) Mount the offset swaple to the fixed clemp using 3 0o S

4) Preass "Calibrate’ to begin the calibration

() FpizbatElE G a R, S ERm TR R o BRA R
(LT A N A EE v WA T R L =R AN O

(10) A Calibrate. ®IEFERE 2 B ERIME. S Accept #%
ZREIESE .



Clamp Offset -38.272 mm J

Last calibration date: None

» | Calibration

Calibration completed

Current offset -—3g 27 [mm]
Hew offset 3.7004 [mm]
Calibrate | | Accept | [ Restert |

(11 BUNFRHESE. FRahiRahilh, fFHEE—E MR KR, M
LOCK. A A5 AE A &4 B 2 1) Position F i B4 A\ — & 1)
RoF, 985 sy Set Position , fEIRENFEEZ KL R IO B, #
i LOCK .

7 DMAS50 Status Idie § s0c S 5 DMASS0 Stas Idle § Boc S

Position Control

gossm. O EE <

0 OogNewlos L L \i

"|-‘ Set Position 3

D & &
e it

o @ Gr

—— \—

(12> Bt Rg b i fr, eI AR, JR 2 s
A LIPS L



(13) NN I TE SR, A Calibrate.

Clamp Compliance 0.0 pm/N

Last calibration date: None

A ) Calibration

1) Enter the dimensions of the precision steel cempliance
sample. The zample length will be automatically measured

during the calibration
fidth 6.5300 [mm]
Thickness  0.13 [mm]

2) Mount the steel sample using 3 to 5 in-1lb torque.
3) Press ’Calibrate’ to begin the calibration

This calibration takes about 1 minute,

E‘l_‘;‘}’_iﬁil Accept Restart

(14) BOESERJEA R E. EHE AL NREN RN b HGE

VEEE . il i YaEE, ATRE R R AR IEM AL . I E TRk A
JE IR IE. A Accept.



Clamp Compliance 0.0 pm/N X

Lazt celibration date: Home

A | Calibration

Calibration completed

Carrent conpliamce g [vm/fH]
Hew comnpliance 0171415 [km/H]

Typrcal walue < 0.5 em/H

Calibrate Aecepl Reztart

3.3.2 [E 4k A ife
(D EHFERESE, B3k BROES I, K%k B HEt &
#4r: Clamp Mass & #E AT Clamp Compliance Bk -



Experiment Instrument
: e v N =
Q - —
t \ o " , 2 N\
SR View Active Express Unlimited Start Stop Measure Point Display
Online Clamp Procedure Experiment Vi
i File Manager v # | il Clamp Calibration |
Calibration ¢
I —— Compression Clam
51 Clanp Calibra. .. o p
¥ Instrument Ca. ..
| Calibration S... Clammass 62.69g v

Last calibration date: 2025/9/1 17:36

A Calibration

1) Install only the moveable clamp with selected test
fixture.

2) Close the furnace.

3) Press ‘Calibrate’ to begin the calibration.

This calibration takes about 1 minute

Accept Cancel

Clamp Compliance 0.594952 pm/N v

Last calibration date: 2025/9/1 17:39

v | Calibration

(2) A EN B EF) LOCK B8 52 WK ) o

%~ | DMA850 staus Waming Up § zrcS

TA-999.2016

Temperature 25. 1 1 °C

Position 0 .O O O mm Measure

- Motor Mod¢ —————

8 @ @

Preload Float Unlocked




(3) I e B H, RS BAAT R

40 mm

15 mm

(5) K sl e FL R R I A\ SRS i) A o, (8 1/16 1
INFIR L2 T 5E

(6) Jie Eimshfk I iR,



(7) KM, A Clamp Mass £ 1E T [ Calibrate 4T/ 1E, 58
U4 G R AR EE. A Accept.

Clamp Mass 5164 g v

Last calibration date: 2025/9/23 21.20

A | Calibration

Calibration completed

Current mass 5| g445 [el
Hew mass 53. 6756 [e]
E'alibralﬁ hecept ] I Caneel ]

(8) #Ae[H e vk o

(9) FHBFE AR 3/16 Je~ MRSk, et itk 20 i S H TS ) i
%,



(100 A% EPATIRAIMEE, € B R TATIR R M & . IR
FHIiE TS ] g R 22

(11) SCH 7. At clamp compliance T I calibration £ 1E



Clamp Mass 63.68 g

Last calibration date: 2025/9/23 21:22
v | Calibration

Clamp Compliance 0.594952 pm{N
Last calibration date: 2025/9/1 17:39

A | Calibration

Calibration completed

Current compliance [ 594357 [Hm /W]

Hew compliance T.59917 [Hm/H]

Typical walue < 1.0 Hm/W

N

Calibrate hecept ][ Cancel

(12) typical value /M 1 7] fii5 accept. # KT 1, sid cancel,
T R AR AR R 20 o R 3N R 22 7 B AT TS B iR 2 R R
AL RS 5, F T AR e iR 2, A BN PR AT R R
Hro AT BB Y Y RIUNR 22 B TS [ 2 iR 22

(13) #EE FiRFE, HZE typical value /MT 1, it accept, & B

58K



Clamp Mass 6368 g v

Last calibration date: 2025/9/23 21:22

v | Calibration

Clamp Compliance 0.594952 pm/N v
Last calibration date: 2085/9/1 17:39

» | Calibration

Calibration completed

Current compliance [ Sgqose [Hm/H]

Wew compliance 0. 748374 [/ H]

Typical walue < 1.0 Hm/W

E'alibrali; [ Accept || Camcel |

333 =GR ARIE,
(1) 7£ TRIOS ¥4/ Experiment > Clamp K+ ]3¢ B3 % rhik £%

** mm 3 Point Bending Clamp »

B c

v 20mm 3 Point Bending Clamp
Film Clamp
35 mm Dual Cantilever
17.5 mm Single Cantilever
20 mm Dual Cantilever

(2) iE#FH A, TRIOS Bl Hah I BT BA S . 455 Bl
LA, AT T A28 KA IR L o




l 50mm 3 Point Bending Clamp-Friction

L 4

Clamp Mass 19.82q

Last calibration date: 2019/9/3 12:18
| ~ ‘Calibration
1) Install the moveable clamp.

2) Close the furnace
3) Press ‘Calibrate’ to begin the calibration

This calibration takes about 1 minute

Cdibuul Accept

Clamp Compliance 0.588057 pm/N

Last calibration date: 2019/9/3 12:19

v | Calibration

(3) B FENmEEEF FAY LOCK £, 8ieikshh.
(4) ¥4355humJe HAdG N IRSh R e R, R 1/16 e~ 7S

W2 T €

(5) KM F.

(6) iy Calibrate BEATAZIE. SRR IR AN ER. M

Accept



Clamp Mass 19.76 g

Lazt calibration date: Z019/12/5 11:40

| Calibration

Calibration completed

Current a5 19 TSA] [:]
Hew mazs 19 9B12 [£]
Calibrate Reoapt | | Eastart

(7) K[ e v R FLAE AN DURR [ AT, AR 33T 18l Sk B # 0y 9/64

gef, JIR#E DY 10in-1b, e B PUAS [ AT LIRS .

4

(8) EHUNAMITEEMERE (%4 12.7mm, E%)3.2mm) .
(9) i Unlock 8, #ahimshimdeH, AR B
B,




(10) FMY 7, Bdy Clamp Compliance & IET, #AK %=,
7 Calibrate JFUAEL IE

Clamp Compliance 0.588057 pm/N

Last calibration date: 2019/9/3 12:19

# | Calibration

1) Install the fixed clamp. Tighten the screws with the
torque wrench set to 10 in-1b.

2) Enter the dimensioms of the precision steel compliance

sample (3. 2mm).
3) Press ‘Calibrate’ 4o begin the calibration

Length 50.000] | [mm]

#idth 12.800  [mm]
Thickmess 3. 1900 [mm]

This calibration takes about 1 minute

Accept Restart

=)
HRRVEE . a0 XV, TR R RG2S
LR, TR S TR R .

Clamp Compliance 0.588057 pm/N

(1D BAESERJE% H Hak BAR R R E, RN iz AR

Last calibration date: 2019/9/3 12:19

A | Calibration

Calibration completed

Current compliance [ 538057 (kK]

Hew compliance 0. 38624 [ m/H]
Typical walue < 0.6 Mm/N

Calibrate hecept ]I Restart

3.3.4Dual/Single Cantilever J& HA#E



(1) 7£ TRIOS #/4:H) Experiment > Clamp T $7 ) 3¢ B A1 26 ik £%

** mm Single Cantilever 5% ** mm Dual Cantilever .

(2) ®&FIHJE, TRIOS @t HAUIH B AR IEFR . 456 KR
KAtoR, BAT T 2% B IEL R,

! Clamp Calibration | ¢ Instrument Calibration

tpl 17.5 mm Single Cantilever

Clamp Mass 0.0g

Last calibration date: None

~ | Calibration

1) Install the moveable clamp.
2) Close the furnace.
3) Press ‘Calibrate’ to begin the calibration.

This calibration takes about 1 minute

Calibrate Accept Restart

Clamp Compliance 0.0 pm/N

Last calibration date: None

v | Calibration

(3) iy EUMESE B LOCK B4 e S5l .



(4) i sl R H (e B A A\ JRsh Al f e RAE o, (A 1/16 3¢
RIS AR 22 T [ e R 22

(5) MIPT, AJF Clamp Mass £&£1ET, Hiidi Calibrate #E7H2
1B, RIESERJES HIEsIR A EE, £t accept .

Clamp Mass 0.0 g 4

Lazt calibration date: Hone

» | Calibration

Calibration completed

Current B4z 00000 [g)
Hew mazs 29, 4299 [g]
Calibrate l Aecept | | Restart ]

(6) P[] g vty & Hoddi NDURR[E e A, L DIRTF A4S L 4 9/64
Hi~F, JIAEEN 10in-lb, i@ DU B e A B RTR 2






(8) Hiilihi%i L LOCK i , Kl i T 1Btk E 4N 7/64 Ji~T,
J1%E Dy 8-10 in-lb, [E E G B A F iR,

(9) mith UNLOCK ##, SR[EI [ %E Je L ERIRLL,

(10) <MY, #di Clamp Compliance K IET, MAK &5, H
i Calibrate FF 462 I

Clamp Compliance 0.0 pm/N X

Last calibration date: None

» | Calibration

1) Install the fixed clamp. Tighten the screws with the
torque wrench set to 10 in-1b

2) Enter the dimenzions of the precision steel compliance
sanple (73.2mm)

3) Mount the steel sample using 8 to 10 in-1b torque
4) Press ‘Calibrate’ to begin the calibration

Length  [17.500 | [=m)
¥idth 12.840  [om]
Thickness 3.23 (o]

I. _C_lll_br_h_\T‘ Accept Restart

(11 RESERURZ H ZHT R AR R E, RS iz AR ER
FHVEEL Wy EE N ZEE, AR R ARG . R
FIRD, FTRI S R IR FFE SR AT accept SRR IE



Clamp Compliance 0.0 pm/N X

Last calibration date: Nome

~ ) Calibration

Calibration completed
Current compliance g [Ha/H]
New compliance 0. 750811 [Hn/N]

Typical walue < 0.8 Hm/N

Calibrate [ Accept ][ Restart ]

(4) Bk R ek £ Ui 2R, IR A

(5) HIRFEZ A E X5, BUEshm Rk BB B RFAEE, &
i LOCK .

(6) R, FEHABMEBEI R RAENEAE.

e i

{
(7> KAyF, FFEENEK,
e B
(1) sy LOCK B8 F [l e v e 2, BT
(2) FERADURR R it bR e, BT g I B s AN B 2] 34
HLAE .



(3) JreAaiEahom e B i [l g ez, B IE s R A .

3.4 KA FE#

st LOCK, [HeBkahfh, #hJeB, 1208 3.3 #ocb PR MR
IERE . B R 5 AU AT AL B AR R 22

3.5 Wit Kig T (DA B 48 )

BEXSASE] e BRI, Al BN [F AR, I T DAl B 4
Jfl, AR — A R

35. 1M A e IEH L, IR Air Bearing A1 Frame Temp
# o OKG

| 13:07:32=Q Manring_: Ok FrameTemp: Ok Fmrmc:ﬂ_pm,_!{ DMASSO: Cd& Stqa: 4 !:t,s: 3568 Mot:Unlock ;J

3.5.2 MU AR CE AT HE, el BT e A, sEIe AR
1.

AT ARG 5256 -

GCA: #T7F GCA M, BifAlA CIHA e,

ACS: 4= ACS /b 15min. BE/54TFF ACS HLE, ¥4
FUFGETIHA, 7 1h BB Re 58 B4 S 72

3.5.3 i A T A experiment, it SEE




0' = ¥ 0ffline-DMASS0 : TA Instruments Trios v6. 1.1.46872

Experiment Instrument
o 4 =) — ( f
== J ) I
: / (2
: Calibrate TRrr e Gl ! Start STeT Measure Point DispleyT Lot
‘ 0ffline Clanp Frocedure Experiment View Help
i File Manager v 8 | -| [Experiment2] |
d & B ( ¥ sample: 20250924test )
Experiments e ==
= \ . Compression
[ [Experiment 2] = =
Rate Control  } Strain Ramp .45
- Rate Control Strain Ramp Summary -
Instrument Type: DMASSO0
Rate Control-Strain Ramp :
Temperature 35 ° C
Socak time 5.0 min
Preload force 0.0 N
Inherit starting displacement: True
Raxp from Inherited to 0.1 ==
Raxp rate 0.02 mm/min
Data sempling mode: Lineer
Sampling rate 1.0 pts/s
I
Ii’ Experiments
a History
s Results
-
- =| Experiment

(1) %&FF unlimited #15X, S sample BT, &4 SO RLEFEA7 Gk
A B DA A RS B

Instrunent
N N P —3
1] =] > | Lé
it = — @
Express Urllini ted tart Stop Measure Point Display Loz
wp Fr Experiment View Help
"= [Experiment 5]
" 2 Sample: 20250924test )
————
Name |20250924:est
Operator
Project
Notes

File Name C:\ProgramData\TA Instruments\TRIOS\Data\20230924test. tri

Template Add Token

[ Reset run number when saved

(%) Sample Properties

(2) JEJT clamp &30, LARZEI BB, Hfirks - RO E I 1
FOHER Q2RO B REEMGEEN YIS, A
[Fl AR il AT AR A S LN 5E 300



{2 Clamp: Compression Clamp )
Square disk sample dimensions
Thickness '8.26 ‘mm
Width 15. 17| mn
[[]Use constant volume (true stress/strain)

v ) Constants

v ) Notes

(3) J&JF Procedure &I, B TIE /7, 1H% 0.01-0.5N,

oy A ® a0
9»”!'-"»

Initial/preload force | 0. 01? N
Use Force Track 125.0§ b
(¥) 1: Rate Control Stress Ramp Current — 5.0N, 1.0N/min xE 2 2FER V)

’ Current — 5.0N, 1.0N/min

Post Test Conditions

(4) BRI 1, %4+ rate control Al stress ramp, ¥ & stress
ramp A1 stress rate. 447 AZEA MRS ¥ 022 SR Bl 20 BRI .
stress ramp # KN 18N,

Initial/preload force | 0.01|N

[v/] Use Force Track 125.0|%
(A) 1:|Rate Control v || StressRamp v O+F”e

Inherit starting force
Ramp from Inherited | N to 50|N
Ramp rate 1.0 N/min
Data sampling mode
® Linear ( Log

Sampling rate 10| pts/s

® Test Settings

Post Test Conditions




A —AERAL IR

A A Y 2 5%

Initial/preload force 001 N R ik 3
Wb Q‘ l
() 1:|Oscillation v || Temperature Ramp ~ 0@" (V]
Amplitude 200 pm / TO /AR T % 45
4 N B 17 Ak e
Frequency 10 Hz Ef2/ F#iZ IR
[] Use current temperature
Ramp from 3B °C to 150 | *C
Ramp rate 30 °C/min
Soak times
at Start temperature 50| min
at End temperature 00 min
Estimated time to complete  00:38:20 hh:mm:ss
@Tesl Settings

Post Test Conditions |
(5) FFE ST E B FATAR B Ia].

(6) midrAER T IRTEHL, JHRsess, Pt B sh iR s
A, B ALbR 2R, B & .



20250924test1

TA Instruments TRIOS :
p 20
2§  Graph Variables
s Log @ Force : F(t) (N)
| X1: ((t) (mm) B [7] Displacement : L(t) (mm)
. O | |m Position (mm)
Y2: v:;] Step time : t. (min)
Y3: [l B Strain (step) : eswp (%)
Y4: O | |5 stain: e (%)
= [7] Stress: o (kPa)
z moT LT (C)
s o [7] Thickness (mm)
g & I|:| <] < [] Time: t (min)
<]
w
x1
[ Show extended list
05 [ Show user defined
K 0.0 : T T T T : " . ' ! ! —
0.0 05 1.0 15 25
Displacement L(t) (mm)
20250924test1
60
40
a
a
=
5
(2]
0
g
7]
20 4
0 T g T T T T T T ! — !
’ T o 15 25
0 L

Strain (step) esiep (%)

3.6 HARE P it Kig4T L%
A RR AN [F) 75 SR IE AN A AR e it express #5220 gk 4 — I
A AR, unlimited AR AR SR H DBt E . DMA (s
AR S B R R

DMA &M ZH IV = X



24 2 P2 L

Frequency RS 1s P4 A 1 I3, il He.

Stress . P RS R, JLPE— x5 b — & e A,
FLLE N Pa

Strain ¥ ik 24 A AR, ITLERR R SHE AR R, R
fE s Ml [Measure] J7, DMA LAiZ A{E M WIaA{E, 05 < i

Preload/initial | LN /40 | CHeff) | S R4 MAGEEE (= a5dh) , EEE A

force VWl 2 0.01~0.5N. W Fhiffidde ., ni%H 2k [Force Trackl , %7

N ERT ).

- ThifiRl e o, 78 DMASS0 b, shikinps=fdshdEh,

Force track FhAsibEg ] . e .
VAR AT LARA {RRE 25 S 38 e P op oA 2 ol sl i 2 e
Dynamic force /
Oscillation , Lt e
BEh flRE A A e AR Y
Force
( Drive )
Static Force /| e M T e
FhEs 7 £ DMASS0 7, FpfEH AR EA &, (TR A el 2 e H. .

Axial Force

Creep time /| %i2/1 7 . I ; -
P T B A A e ] K
Relaxation time | gt [a]
Recovery time Al & i [|] b e AT B R e st i B e R A e AR, EERNAT IS R (A

Soak time

SR 1R

E A PR 0 R Bl 2% R 3R T T B SRR B IR, O I — A #0 45
o BRAERIIA R E TEERGITE @ %, HW [soak time] )L
B RS .

DMA A~ [a] a5 2




st

L rE

2l =8

wAFR{EE

HRi%

Oscillation

[ E 34 Strain

Sweep

L WHiE). .
I 2 4 e

o ERPEEFUX
o[BI Mullens

i 1 Stress

L pbE]. .

o B R

Sweep R 3 T— o IR BN E X
$i1% 47416 Frequency - R R, = E'. E"flitand SIR(AE].
Sweep 10 TN £ S 7| S, AR AR

tf (A)34i Time T [ I L i o HHMUH R
Sweep T N BT e o AR R E LT A
= 1 [ 1] 7 N e SN o fER TTS HER S PERE
Temperature Sweep L. BAFEMRG | e HEEE(LHE

4 o &) drk - [T T LI 6 (A

Temperature Hamp

i L AR

Sl A il
Temperature Sweep

(Multifrequency)

A A4 B

R HIREAE |
. daFEfare . e

11

o Sl B AR

[ i AE AR

Temperature Ramp it 1 M. RAERE.

(Multifrequency) L

4 P e R A L B,

Temperature Ramp | i/ Ll K B R i

(Muldistep) il T

#EH WiE, Fatigue - | s R

Test oI B
R 13 F742: 3t Stress e FAE, WL BEAES | e REDRAIRELERE (D)
T | Relaxation B 7] o EREIREEIERN
Strain SR
Contral I A3 TTS . RAE . im ST, i | e

B, e sk




Stress Relaxation ]
TTS
SEBE R o s ) e
fii ;i 4F IsoStrain it FiAE I W &
R il AR BRI
55 1E Creep B 1) . .
fia] AT EH T AR AT
5. [ [ I L et
65 71E- |1 5 Creep ot d i .
Recovery @], & A
g A4 | e
. W TTS it ;"J " EIIIIII.-I;IE ?'IZJ.FFI \ i:lllljl.
Strain | ] )
Control | Creep TTS RERH . 6258
RRAT Py iR
) IsoStress | I iy, TS PR
FH AT A i
[ 45 £ Strain ) L AR R el B e 2
i i ,
Ramp S o L
e 1B Stress 1
contral | = %)) YL T Tt E S
Ramp

IR SN EIRE FR e SR

'y Clamp: Film Clamp

Oscillation v ¥ Strain Sweep

Temperature

Soak time
Frequency
Initial/preload force
Use Force Track
Sweep Mode
® Logarithmic

Strain

O Linear O Discrete ——»

v

2519%

600 s ]
% YR IE I %)

10 Hz

01N

1250|9% — Zh&ILE

001 % to 100| %
Points per decade 5 — [ XE AR
Number of Sweeps 1 — R
Test Settings Post Test Conditions

— EBHREREIE . NIRRT AR SR, AR AR

AR, ArE AR R T 3, T fdE A
¢SS B E R Eii TR TE S

7 AR A bl AT 35y




. |
Temperature ol EFURR RIS . BRI EA T A0SR 7], (R R

Soak time 50 min —» RAVEEEEIZ)
Amplitude 200 pm —— FEHEINARSIRIES, Z{E T AL A
Initial/preload force [ 001N

Use Force Track 1250 % — ZHFIBER

Sweep Mode FURER, T 0 MR 2 o, LT i
@ Logarithmic (O Linear O Discrete —> {#{#iil, [ & X 1HM5H%

Frequency 10 Hz to| 1000 Hz

Points per decade 5| —— GBI AR, — L DR RT3 4
Number of Sweeps 1| — i

|Test Settings| | Post Test Conditions

¥ Clamp: Film Clamp
T t 25 °C R R : PP R A
A : RSB G W RIS ), A e
Soak time | 600 s — :ftn"Jﬂanl'('L]ﬂ]//]
Strain | 05| % —— FEbIRIREIRIES, R0 B R ERALX
Frequency 1.0: Hz
Duration 3000 s —— )44 i R )
Initial/preload force 0.11 N

Use Force Track 125.0: % —> ZhEIEE

Data sampling mode
@® seconds/pt O Total points

— Eiilak

Sampling interval 10.0 s/pt

Test Settings Post Test Conditions




- i RBIFR R E.
Soak time 5/ min — KAV 5]

Amplitude 200 ym —
Frequency 10| Hz
Initial/preload force 001/ N
[¥] Use Force Track 1250| % — #ZhEIBE
Total cycles 100000| Cycles— % 57l X 1) 4% % VX 8¢
Total time  02:46:40 hh:mm:ss
Data sampling mode — Fedi
® seconds/pt ) cycles/pt O Total points
Sampling interval 100 s/pt

|Test Settings| | Post Test Conditions

PN AR R S, SRR PEF X N

Amplitude 200\ pm — fEH] R R
Frequency 10| Hz

Initial/preload force 001N

[V] Use Force Track 1250/ % —— ZAiGEs

[[] Use current temperature ———  {di [ 4 fiif iik J&

Ramp from -150 | °C to 450 °C ——»
Ramp rate 30 °C/min  ——  Jlind#
Soak times

at Start temperature 30| min

at End temperature 0 min
Estimated time to complete  03:20:00 hh:mm:ss

Test Settings| | Post Test Conditions

i, IZE R ERPER R XA

R FE Y

AN

1

FE

55 WU T2 i A A5 e ),
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Amplitude 200/ pm —— BHINESIRIEYS, ZETELERBXA

[_] Use current temperature

Ramp from -150| °C to 600 °C —_— rlmn}_ﬂ& H—[II[ d'_.ﬂ

Ramp rate 20| *C/min —————» H_ -;Ilul1 12,- __a;_

Soak times
at Start temperature 30| min — (ERUHEEE T AR ), R ARR&IA )
at End temperature o/ min

Estimated time to complete  06:15:00 hh:mm:ss

.“”** EHHR, AT IRERAAE I, AT B

) Logarith O Li ® Discrete ——» | - PR W by b b
ogarthmie - tineer WO, [ SRR

1 10

2 20
Values | 3 40| Hz

k! 80

5 16.0

|Test Setiings| | Post Test Conditions

Amplitude 200|pm ——  PEEINASRIRIE S, %AW MR XN

Frequency 10| Hz

[] Use current temperature

Start temperature 50 “C Soak time 10 min

Ramp rate 10 *C/min — BB THRFRS
End temperature 0 *C Soak time 0 min

Step 2

[[] Inherit Temperature ——»  ZEZ5 | [ B il B 2% b A

Start temperature 0 °C Soak time 5| min

Ramp rate 50| *C/min — B RUHRFREF
End temperature 150 °C Soak time 0 min

[[]Step3

Estimated time to complete  01:25:00 hh:mm:ss

| Test Settings| | Post Test Conditions

V0. Himab s




SEgAT b fE, T R ST i 2 R R ISR R AR AE U StressRamp-1, ik H

Prits Segn A, A R B SR S R, FRE U SR SR

AL Origin AT Ab B,

[JLoad
D Defanlts -

Scalars ‘}!dit Value ‘Uuul

[ Remove

| PEaie [ARait

Events

g

\ ‘Q‘Unhide

Add
{4 Remove ALl || |@@Delete ||[HRelosd| | Unhide 11| Comment |7 Markers
User

| e Set Bookmark| |(JLoad
~ ||@Defaults ~

Colunn Format Show Scalars Data Warkers Presentation
[ 20250924test | [ 20250924test (1) /[ 20250924test1 | -
Selected step: {Strus Ramp - 1 v]
A B c ) E F < B
Step time 1, Stress oc Strain ¢ Displacement L) |1 [Sopy \ Strain (step) €uey
min kPa mm %

240973
24101
241046

2

o
!I
I)‘

22 004
7
2379

1
=

-

490 5 Rs

241186
241223
24,1258

173167

88
&8
I
g
l
N

522 738 22
1.74167 225.889
1.74500 226322

24.1287
241328
241365
241401
241437

8
8

2.5891

888
RHER
H %
N
W N Y
® R »

ol o[ mofro]m
oo oo
@83
B E
Z|N(8

8
@
e
&
JI

227617

< sl mftnlrlstslsls
2l2|22|2|25|2|8|2|22| 2|8l 2
S|5|8 3%%.*@% g|a
58|8|2|3|8|3(2|8)2|8|3[3]8

[ 0| wen
520 27
55

T s

=] Experiment | [7) StressRamp - 1 | 4 Stress Ramp - 1

8

5=

0
s
5=

Copy Column Statistics

Select Variables...
Add User Column

| mml e 2
2 72
mon]  mel  wow|  nam

N slnlslslslslsls
S S BT
RIRIBIRIBIR|Z1S

g SN BRI E

R EE R EREE L

23.224
6.5129 232275
23231
232353

3
424

mm]  mw[  wes|  n
5 6.8602
8917
:

i B R RALE

5.1DMA ¥ &% 5 B E s ol s e B e khs), il
FERTCEELNT . AT HUB b HL AT DL Az I 28 325432 11 AH B R4 T

El —_ .
El%l:)'%uo

WU A I, R M 1P B T
R 75 Windows 5 K A2 75 36 It WL L S0 VRV

Bys RA7 H ISR AU B ONIE R, WE N SR VT IR AME B!

A BRAR AN S8 S48 ANREAT T 3L

5.2 4 fE il 5t L Motor position limit reached , 7 A4 1

NIURHEDL, i W 1 DUREAT R o

R AN AR 19 5 X 2 1 LK LI X 2432 10 75 IR TN 5



Error (21949) 2019/12/19 123326, NNLL
e el - ,

e

@ DMAS850 System: Abort: Motor Position Limit Reached

AP A [ A > R
AL I S TR A
(L M TA BT M L RG22 308 i TRIOS 31
(2) FTTFEAT, 5 DMABS0 HUAFHHL -
(3) At L > Options .
(4) i DMA 850> Information > Update

Application

Discovery DSC m
. dnformation. .,
Instrument Information
General
1P Type: Static IP @ DHCP
Cooler e Pt 1O
Aok Sl IP Address 10525534 | Print |

Temperature Cal SertN Demo-1

Heat Capacity Instrument Name  DefauitName

Location Lab

Licensing None

[ Request License File | | Load License File ...

Instrument Software
Instrument software versions

Component Fimware Version  Other Version [ﬂ_]
@ Instrument 232178 5006

“4~GDM 1018 2004
P FEP 1041 2004

o FCM 1016 2004

Ao Sampler 2036 2004

s LN2P Offine Offlne

- Touchscreen  1.0.0.4897

(5) giiy Update All ,



Lodete AX IO

(6) ridhffh, BRI, ERCER.

5.3 FHL 18 B 2 AR B S i SRR A5 IR Y 8 B AR A
PR, AR AL s d . WE BT 5 s
PRRA SR, At B S BUZ LR KR A A, I B 3 it
ZHTSCAE . AN R TR S SRR A R, Rl
Instrument>Data transfer J 4 /17 K

5.4 7 ARKM . A5 SKIA KA T A LI 45 R, w] sl Ak
i, 155 T BT AR S



-
Furnace i1s Open

0 Furnace open at experiment start.
= Temperature control will be inactive.

R Ca= ]

Ny EERER (—&ARED

1. JPWLI e s ZEHE, RUET AR, AR A 20 Lo
£, EATIT e AL, A AL

2. DMA JyAEH GRS, ITIRAR AT ER KRSy, BribdiEl
IR H N R ) B R 2 RN A5 45 R R LR

3. R E R A FA AR BB, AR N AN AL

4. RENE)E, BEMENICRW T8, BET Ermmie A £
K H EmdE SR B A . [FIR, DR R R A A By B R 1 R
SRIRE . SRECALSEYIIT, A AHERE S IE U T s A BE ] DMA Il

=N

Ho

5. DMA Wy KN Sy E KA AR AR, an SRAR s B B /B
AR RAERE S, AT A Instron SRl

6 FEMRAS, WA mEERE, — e B FRE R E R =R
PR A e 22 405 B R A

7+ WL PR 5 R i AR ik 5 4L, IR TE s, — €
TG ESIR G, ERIRIEE T, B R KR SR T
e HIU IR FE o i i (R 5, ANk B R T B VA 7 o

8. MHXTERSE, TEIC BT I R & T . S M. &
FHL. HEEBHL, AR,

9. VEEEIL, SIFEAA AR SRR



. 5RF (LD

ICaeIeiE, eI, A 1 1k BT ROESTE B HAh B A R I
gE 5L, LML T R IR R A A 5E U ST A R E !

LS #E Electronics: RN AL A ARILL AL & AR _F 16 L 2L 36 AT 1)
RRIE. BIEHEATI A3 H 3 BUe Rshih . IX3h ikt in—saer J17E
NIRIERZHAE. e, e £ &R AR RPN HEATEUE.
IRAEL IR

(1) PR baedem e .

(2) i (A A E A 2 SVl A T30 (Float) IR

(3) ¥ 33z [ 72 42 (Shipping Bracket) 222 FI4% % () 3¢ B 2235 kb .

(4) & rp %3¢ Calibrate /Instrument/ Electronics , <= H B4 T %}
T HE -

DMA Electronics Calibration

~ Calibxate Instrument Electronics
1. Remove both the feed and movable clamps.

2 Press the DRIVE key on the module unti the drve shaft can
move up and down freely,

3. Install the shipping bracket.

W [Press Cabrae 1o begn e caibraton sep

Caate | [(ho0 ] omse | o |
(5) % Calibrate %, JFUREEAT L THZIE.




(6) X4 HiH“Step completed successfully” FFER L IE5E &%, IR
Ko JFE) Nz e

(7) s Next 8, 0 FKE:

(8) i Finish BELRAFALIESE F .

JIRHE Force: B8 PHT 5 EERIERE 7. FERIEZNEFES
/> 17 RN B Ikl (Drive Shaft)i®zh. HEERIENEFRELZ /D
A e A LAY R SR B R BT

(1) %+ Calibrate /Instrument/ Force

(2) bl ERrzden) e B CRLFE T E B S s o
(3) i I A4 Jo 2 | B0 o< A 1

(4) giii Calibrate §#, JTIRHEATFHATRLIEET 7>, £75 57080, 58
RN F2 HEIFTE, 2~ step completed successfully

(5) gidi Next§#, JFURHEAT HEALILEH 7>, TR Press ‘Calibrate’
to begin the calibration step.

(6) FHAXAFBERC 100 b B Ak AL AL BX S il Tt ) 2k FE A b, B IAGL
P& 1, ASShillfh 2 A o

(7)) KT
(8) iy Calibrate 81, 217 5080, TR BEBITT
&, I NEERIZS B



DMA Force Cahlibration

~ Calitvate Force Weight

1. Place the 100g weight on top of the drive shaft dovetal
Make sure that the weight is centered on the dovetad and that
the thermocouples do not touch the weight.

2. Close the fumace.

Step completed successfully. Press Next' to view calibcation report.

[ ] <ok | News | o | Hep |

(9) sy Next#, gitdh Finish 58 B
EASRE Dynamic: — AN H —XE#H 3 DMA J5 . BEAT IR HE
i5f, DL FANIPERIBR FE B89 Fr o AZE YRR IEA R s TERE . £R
1B S22 AT FOR IR P PAT 2%, ANAT31E A DR D 31T 1288
AL A ) 9 35mm FRCERE S B, an AL

(1) i%&#% Calibrate /Instrument/ Dynamic, <3 H 0 N XEHE:



[DMA Dynamic Calibration

i~ Install Clamps

1. Install the 35 mm dual cantilever clamp.
2 Close the fumace.

|Press ‘Calibrate’ to begin the calibration step.

_ Cabate | [ Net> | Coe [ e

(2) K 35mm BEH e B2 e B b

(3) KHP T

(4) % Calibrate ¥, JTIAHEATRERERIEES 7>, 27 5708,
SR WS ETF A, s step completely successfully

(5) miili Next 4k2: N —BRERIE, WiEFEMN A H % E

(Width) 5 JEJZ(Thickness)F4 A T B N, K8 i 4
A 35mm, Wi~ EFR:

DMA Dynamic Calibration

- Calibrate Compliance Sample
1. Enter the dimensions of the precision steel compliance sample.
Length: |350000 mm
Width 12.81 mm
Thickness: 314 mm
2. Mount the sample

3. Close the fumace for best results.
Press 'Calibrate’ to begin the calibration step.

Caibiate [[ <Back iers | close | Hep |

(6) & L J540 Fr I FH AR IR T B AR R T i€ 20 12 W 14T H) «




(7)) G I At i B 2 o) A o0 AP 1

(8) miti Calibrate JFUaHE T K AR EALIE, A7 5080, 5EMJa
W1 S EFNITRE, o step completed successfully %25 5858 1.

(9) FERUEMNFIA EIRTEM .

(10> sith Next B4k N —2 0.12mm 8 12 1E

(11) %% F 0.12mm 40 fv (5 FH 2 8-10 T5 i HHE), M EREN A E A
DRk o

(12) #% Calibrate £, FF463E4T 0. 12mm B #%HtE, 2975 5 704,
P WY AR =P =R

(13) /7 %¢ 1JEJE 0.25 0.50 0.76mm 4K, HE DK 11-
13.

(14> e —Fr 0.76mm FHEMN Fr e Ja b 5= B 3hIT R o

(15) siifi Next #E47 F—/MPIK,

(16) st Analyze , IR HTahSEHERIE, KRS
1IR3

(17) Xy thee o HIUH % 127~ Dynamin calibration
complete, % Next .

(18) ML x5 AR R T, A N, sidv Finish 52 a2
ko

(19) FH &M HL (32 B R AN = 5 25 |l ) ) I 2R Ao
Sk HAB Bl R T3 90 Al 2 A LA



Calhibration Report




