4. PR

41 R
411 EXSH
DMA SZIGFE P& 2 AL S8, HYEE L.
#* 4-1 DMA NS H I EE X
SH K45 LB N=94
Frequency b 1s R ) JE I8, 567 Hz.
WAR 2 B A0 JIAE FHAS TR, e 58— 350 20 X6t 5 A — 358 o FIAE L 7,
Stress I
AN Pa
Strain A Wik sz 2 e AR TERE, L TUATTEAROR SR A, To e
1E S5 [Measure] &, DMA LLiZ JifE NwidaM, &K
Preload/initial | TN J1/4) | (hiff) o BERE R4 MG E (ZS25H) , @iz EiE
force 1B 77 A 0.01~0.5N. X FHiffRde &, WA 2k [Force Track] , %77
W TAERNEAS AT T
I Fhiffse Hrp, 7 DMASS0 H1, ZhA&iBEE=#rAs I 1,
Force track ENAIBER ‘ . ‘
TZAE AT DUBA CRAE S 7E S0 A AN S Bl 2 e B
Dynamic force /
Oscillation
;A AR R A e AR I
Force
(Drive)
Static F /
TS T was sy | 75 DMASS0 th, ARSI, AR AV s g AL
Axial Force
C ti /| 65 AR TR g
eep fme o 0 S A OB
Relaxation time | #A 5t [a]
Recovery time | [AISZIF[A] | S A2 BN g b st A v 3 ) BOMEAR e D46 o e 1] o
FE AL GRS IR 1R P B 4% 1R P R I SRR A, e — O I AT 4h
Soak time SRR 1) J1. BRAERTTHA WE TEHIRET Hm4, B [soak time] Kl fE
YA KR
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4.1.2 PR R

50 FEFe A B RFIE R
REAEFIH Strain R, i, g, |0 DRI
Sweep N2 — o 1%Ji Mullens 25
7 J3 14 Stress wre w, g, | PDIER
Sweep RL73 —— o« BLOHBINLGHEHIEX
P44 Frequency sz NEFIINAR o E'. E"Fltans5Hta].
Sweep DN S W SRR R
I 1] 4514 Time e PEFJINAE i o AR L
Sweep gk SN g L1 e o FR[EVEABLEE AT
R -~ JSLIIIREIAR B o R TTS HEMHC I 1 At
Temperature Sweep TEETOE . IREEERE | o BRISILELAR
W IR AHK BN B, | o Bl
Oscillation | Temperature Ramp s R, THE SR
EZ TN R ki RLJIRIAE SRR
Temperature Sweep | MU EGREE | Bl REVEE. HE
(Multifrequency) [&] b
ZATEL R Rl JSLJIRIAR . A
Temperature Ramp | /% B, RZVEE . TH
(Multifrequency) R
Z IR R JSLIIRNAR i,
Temperature Ramp | i/ PAB A BRI IR
(Multistep) JEFEl FHRE R
I8 55 MK Fatigue - I JIINEAS L B
Test i, A
IS, f3kA i Stress ‘ FIAZ . B RS | e RIURATAREE ()
E\”A/}”{Eﬁ%ﬂ Relaxation T sty s (] o B ENER T
i:il:ol N Sika st TTS - AR, RFEVEEL W | e
FEIEIRG - S kA
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Stress Relaxation [8]
TTS
o JHEFELIN T HY A RS
fEVAE IsoStrain T JEE JSAZ LI o« N
X NAg R IR | e WAL ET ()
IFAZ Creep i ] ‘ ‘
[ o HATER T RIFE AL
I 742-[71 &2 Creep e Bi7g W AR
O[]
Recovery [B]\ [=] 52 1]
WAL il B e
| W TTS BiA7. R
Strain ] o ‘
Control Creep TTS FETATRE i AR B[]
o MR () NJTENZR
. A
18 % ] 1s0Stress B N7 IR LS
o HXTEMKERE
S AR Strain W NARINIFETE | o NJJ-NAR LR
el N2 e
Ramp S o MREIE
e s i
Control | MENES g, R s
Ramp

4.1.3  /NIRIER G IS AR 3 X

NN T TN AL g I, MR R BLLMERFRFE, BIN 5 NAR R IEHR R, FRON
MMRIEIRG 5. NS ey, N5 NAANEZILMERR, RN KIREIRZIZ3.
£ DMA KA, 2N T IS8, DUESRG AR T DAL R E R, (T HE
FL# .
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10° 107
O 0
© 106 8.
o : =
& =
5 o
2 @
= A
£ Q
GJ ~~
& L 105
8 | N
0 o

108 - S - 1104

5.0e-3 10 100 101

Oscillation strain € (%)

B 4-1 AW RS AZ S $i 1 25

42  WREER (BL Express R AH])
421 /NMREIBEHER
4.2.1.1 N AINAERAH

[ Oscillation] - [Stress Sweep] / [Strain Sweep) , I FIRMEFEIRE . Hre i T
AR ZNERE SR IX o 2 N ARG AR DI, A4 AR w2 AN P TEBLIA R, T A2 e YK 1
PRUCHINL . U] 4-2 DA e B i B AR $3 4 A, R4 R — AR 4-3 s . REEE
W2, M. By RER. B IREESFAR S M ln S AR S5 B ANt T AR iR i
P ) ARSI g 5 AT I 7 ] P ) B A AR
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Oscillation v ¥ Strain Sweep v

Temperature 25 °C

Soak time 600|s —> EFUHCIRES . RAEFSH G AT S RENN, (LR R
IR EIG L)

Frequency 10 Hz

Initial/preload force 01N

Use Force Track 1250 9% — ZhA&BER

Sweep Mode e, E A A g 2, e

- - . = ~ SE TSI KIS E §0'E5 4 AR W A B
® h O o) e

@ Logarithmic () Linear () Discrete — AR, 5

Strain 001/ % to 100/ %

Points per decade 5 — B PR L AR AR H A A AT ) o
Number of Sweeps 1 —

lTest Settings‘ IF’ost Test Conditions‘

Pl 4-2 Fur eI B B AR 1 4 5 T

101 - 101
<]
= F100 ©
% [ 2
= W
W 02514 % o
@ =
2 o
= =
B 8
E Y
8 z
5 F10t O
= E

100 —— — E— ————t 102

10-2 10-1 100 101 102

Oscillation strain & (%)
4-3 KARGHIZ 25°C R B AR i 45
4.2.1.2 FREFH

[ Oscillation] - [Frequency Sweep) , WHAAMRHERFCILE . RFE N R MRS
PR RIRNR R W TIRINGE M. WEAE R fIPERESE . & 4-4 v — 2 il
Je B AR R S, R LE ] an &l 4-5 B
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' ¥ Clamp: 20mm 3 Point Bending Clamp

Oscillation v § Frequency Sweep + 289
i el BRI « R TFL I 00 SR, A b
Soak time 50 min — A i FE B35 5]

Amplitude 00| pm  —» FHRERIRIS, ST AR A
Initial/preload force 001N

[v] Use Force Track 1250 | % — SABE

Sweep Mode PRI, TR Ytk gy, tnr
® Logarithmic O Linear O Discrete —*  #{#isl, (152 LA 1Hif%0%

Frequency 10 Hz to| 1000 Hz

Points per decade 5| —— - AREMTRAR, — UL S EARARIET 5
Number of Sweeps 1| — iR

[Test Setings| | Post Test Conditions |

4-4 = g5 R FATAR A 48 5

104 100
©
o
=S
b
(2]
=)
E
e
o
€ | |
2 x 5
8 ZW g
(o
o3
10° 4 -1 B
i [ o)
— 2
: y—-——ﬁs-~‘~fr-—‘—i&——-ﬁs~‘~‘~fr——-1&—‘—_ﬁﬁk_ﬁ‘_fr‘_‘ﬁfr‘&hhiX 2
5 ] i
(2]
=}
E
o
[}
£
[}
[o2}
g
=}
n 4
102 : — : — —A——4 10"
100 101 102

Frequency f (Hz)

K 4-5 BN 25°C T MR 4 R

4.2.1.3 B} [RI33 4 B 55 TR

[Oscillation] - [Time Sweep] / [Fatigue Test] , MARAPRIERECIREE . 45 AR AN
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R TEAS SRR RE SN AL R AR I8 T O SO R AR eV BB g sl AR
P57 UNE] 4-6 DR AR SR L (RIS TR) 4 R 57 U T, D tas SR —fcan 18] 4-7 iR .

¥ Clamp: Film Clamp

L
Temparshue B¢ PR IR TR 0 S, s g
Soak time 800|s —— ZKMRETH
Strain 0,5: % — JEhI PR, AT R X
Frequency 'I.Oi Hz
Duration 3COD s —— [l R aE i)

Initial/preload force 0.1 N

Use Force Track 1250 % — FAIBE

Data sampling mode > SEAR
@® seconds/pt O Total points

Sampling interval 100 s/pt

Test Settings| | Post Test Condiions

TR e PEBUSEE R 055 IR TFR R 0B, (AR
Soak time 5| min — &M T5)

Amplitude 200 pm — FEHINRRIRIESS, ZETHELIER XA

Frequency 10| Hz

Initial/preload force 001N

[¥] Use Force Track 1250/% — > 3R o

Total cycles 10000.0| Cycles—> % 55 Wl i (141 3% (8

Total ime  02:46:40 hh:mm:ss
Data sampling mode — A
@® seconds/pt O cycles/pt O Total points

Sampling interval 100 s/pt

|Test Settings| | Post Test Conditions|

K 4-6 b WFEEMIMTE; T 57 i
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10°

Loss modulus E'(Pa) []

Storage modulus E' (Pa) /\

108 H‘\f‘w‘w"w‘w\H‘\H‘w‘w"w‘H\H‘\H‘w‘w“w‘www‘\w‘w‘w“w‘w
01 2 3 45 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time t (min)

K 4-7 SRER NI 25°C T [ S S 45 2R

4.2.1.4 BRI

[ Oscillation] - [ Temperature Rampl , MR F MR SIRERLR, FHT
TR LA PERE . a0 4-8 SR e HL i i b S, ks SR — M 4-9 By

7N o

—ME, BERERTE, MRS T 27 RO . BESERITHIESIR
W5, fERERREEREZ PG, WAENNR VS A, MR B AR AR [EAESE
BRI, fEfefiE B I G A A e, TR Ttans HBlE (BERD . XEHREFE
AR L AT AE ik RERL L E (R AMEC 46 5 BFERL R E W (ELIR AR R 1 tan S I iR
KFEoR, B R tanS TR, W& 4-9 s
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Amplitude 200\ pm — {FHINRSIRIES, ZEGELERHXA

Frequency 10| Hz
Initial/preload force 001N
Use Force Track 1250(% —— AL

[[] Use current temperature ———  {i}i [ *4 fij L /5

Ramp from -150| °C to 450 °C 1_’ //ﬂ h»’("ﬁ‘u‘:”‘i ‘{’l’l:“‘;‘
Ramp rate 30 °C/min  —»  JlillidiE
Soak times
at Start temperature 30| min
at End temperature 0| min
Estimated time to complete  03:20:00 hh:mm:ss

lTemSettingsl IPo&TestCondiﬁons

] 4-8 IS AR S T

104 0.4
O Onset x: 82.6569 °C
=
N
=
w103 L 03
% ] Alx 96.8746 °C
o
o
E
w
w
(=}
1
102 4 L o2
4 ]
o
o
2
W
w
= 10714 L 01
= ]
o ]
(=}
E
L
o
i
o
@
100 oolmeesms s - 0.0
0 50 100 150 200 250

Temperature T (°C)

P 4-9 PET I& & RH M 25 R

R 4-2 UG GEME AL

— {ERARIR R SRR ], R SRR L BT

(evapjueL

ue]

3
!

O 9

E' PR

o BLEAR .

<
=
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o IR o HM

o &AL o HAhAbEFAEL

o [ffL o VEE: FAAEI SIS T
- o 4 ReThin, WA TTREFEMC, AR

o HHiAL J 7= AR IS A R o e

o T GATIELD

4215 BEHMH

[ Oscillation] - [ Temperature Sweep] , MEFEMI R HERRSIREZZRIMALR. 5
W B R HAN R A, R U B S AR — IR NP E O VERE . IR TTVE AR s
A LA R0 G r T HIR IR AT R S IR, SR R URFER B N . a0l 4-10 Ny XUE
R H R AR A, WA R — R 4-11 Fos.

¥ Clamp: 35 mm Dual Cantilever

Oscillation ~ ¥ Temperature Sweep ~

Amplitude 200 ym —>  FEHINAR RIS, ZE LR AIXA
Frequency 10 Hz

Sweep from 60(°C to| 200|°C— iRfEfIHEE

Temperature increment 5/°C — EpFa)bE

SR S min ———e 30 AME 5 RE 48 X ]

’Test Seningsl IPost Test Conditions

] 4-10 i B2 434 0l A i
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104 4 100
|
=
n
2
L
o 103
= ]
2 3
o
g
P o
2 2
S oy
102 L1012
< ] . 3
« I e
o
= i O
iy
w
3 101
3 ]
o ]
o
£
L)
[s)]
@
S
w
w4} 102
0 20 40 60 80 100

Temperature 7 (°C)

Bl 4-11 R AR D PR R 414 il 2

4.2.1.6 ZHEEFEFPH (TTS)

[ Oscillation] - [ Temperature Sweep (Multifrequency)] , & 3 A3 1

BIERE— N SR SHAT — R AR & HTEESm (TTS) ¥ EMmRiuHE. K
4-12 R JE B i, MR e R — M ¥ 4-13 PR . ans 208 TTS 4 S

KBH, 2% [TRIOS 28/EFu# (Discovery DMA 850) 1 [¥] 3.2.1 5 #HE4T /07 o

(¥ Clamp: 35 mm Dual Cantilever

Oscillation v 8 T
Amplitude 200\ ym —— IFHIRARSRIES, ZETELER XN
Sweep from 35 °C to /0| ec T IEEHGEH
Temperature increment 5| °C —>  RE R bE
Soak time 5| min  ———> FAFHREH R, ARERR AL BT
Sng Mads R, AR R R, AT
© Logarithmic O Linear O Discrete O, A e XEE
Frequency 10| Hz to| 1000 Hz

Points per decade 5 — HAXEEEE AL —OR DO BRI T 4y

Test Settings| | Post Test Conditions




K 4-12 2 M 4340 ol 5 i

105 100

©

o

=5

W

(2]

=}

El

e

o

£

2 o

S g

=
ol

101 &
[ )

— 2

g ) )

=) .

L A A

» ——a—

E S — e O}

3 ——

<] g—= 2

) A———A———

g

=]

7]

102 : S : — 1102
100 101 102

Frequency f (Hz)

K] 4-13 S5 A ) 22 A B2 43 4 45 2R

4.2.1.7 ZHEER

[Oscillation] - [ Temperature Ramp (Multifrequency)l , 7E#E TFE RN, ASHrh
TR, FARE—MEmGE IRV EN 2 MR TR . (HEE R, W

Fik % T 5 A BAEET 1Hz (05K, FHE SRR B R 2 °C/min £. W1 4-14 Jyle

i

S BB 22 A P ARPBCIR A RS R fcn ] 4-15 P
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¥ Clamp: 35 mm Dual Cantilever

Osdillation ~ ¥ Temperature Ramp (Multifrequency) ~

Amplitude 200/ pm ——  JEHNAEHRIE S, IZ{H A AR XA
["] Use current temperature
Ramp from -150|°C to 800 | °C — EEHETEE
Ramp rate 20| *C/min ——  J|-ji i
Soak times
at Start temperature 1| min —> {CRCIIREE TSR A], (ERE R EIE R
at End temperature 0 min
Estimated time to complete  06:15:00 hh:mm:ss
e et @ D FUHA, oG RORAHE ), ol
O, B AR
1 10
2 20
Values | 3 40| Hz
4 80
5 160

|Test Settings| | Post Test Conditions |

4-14 ZFi FE RN S

y
!

Loss modulus £ (MPa

Storage modulus £ (MPa)

105 5 - 100
-+ Temperature sweep (1.00000 Hz)
1 & Temperature sweep (3.98107 Hz) i
o Temperature sweep (10.0000 Hz) 4 L
104 for—— =
1 o
4 3
a
@
103 &
] o
] 2
1 &2
102 g8
101 ! ! ! | ! ! ! | T ! : 10-3
100 150 200 250

Temperature 7 (*C)

K] 4-15 K- PCB 1) 2 Siils B R R 45 R
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4.2.1.8 R E R

[ Oscillation] - [ Temperature Ramp (Multistep)Y , AT INZ NMEEZRIBOEE, M3
TR Z SR LG, 5 R T TR A R A T R A A S B PR RE . B S BRA r iE
FR4F . WA 4-16 XS I B 2 30 B R A i, sl R — M an ¥ 4-17 s .

¥ Clamp: 35 mm Dual Cantilever

Oscillation v ¥ Temperature Ramp (MultiStep) ~ o A=
Amplitude 200 pm —— {FHINAR SRS, A Z LR R XN
Frequency 10| Hz
[[] Use current temperature
Start temperature 50| °C Soak time 10| min B
Ramp rate 10| *Cimin — B -RTHERERF
End temperature 0|°C Soak time 0 min
Step 2
[] Inherit Temperature ——  ZE45: |- — [y B F2 A0 2% 1k B
Start temperature 0|°C Soak time 5| min
Ramp rate 50| °C/min — HCBRJHERR
End temperature 150 | °C Soak time 0| min
[]Step3
Estimated time to complete  01:25:00 hh:mm:ss

|Test Settingsl |Posl Test Conditions

K 4-16 2 25 I ERHEGIN 1A 7 i

103 0.25
— 1st Heating
‘,"" N /’”‘\\ — 2nd Heating
\
\ L 0.20
\
©
N =
= Lots 2
)
W )
35 104 g
S 8
el =
g e
£ Lot <
o H
2 i
5
7]
+ 0.05
103 T T T T T T T T 0.00
20 40 60 80 100 120 140 160 180 200

Temperature T (°*C)

K 4-17 BREFHER TSR EM I CERIAL) PO G R L
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422 MAREH]
4.2.2.1 RiFTFA

N ATRA b e R IS HIAE AT B, T T I BE AR TR ] AR AE o I JTRA St &5 SR 25 HH )
E ARG (), HAtEINEMAR (1D Fr. 4Rt Ee 05, G(t) = Gy, N
WIS E, MUt > o, G(t) = G,, NV E. N TRABYEIFEEMS, G.=0, WA
Yo = 0, GOER Gy, T, WHINNILR LM,

o(t)

GO ==~

D)

1260 N AAL /i 1%, T AN =R | P =2 e 2 0 e = el T =K T 1] <SR B R
P L B B AR st A, A R — R n B 4-19 P

¥ Clamp: Film Clamp
Strain Control ~ § Stress Relaxation v o.8=
Temperature B|°C
Soak time 5 min
Preload force 001|N
Displacement 100 ym  —— N AR
Relaxation time 20| min  —— [ yfaath A
Recovery time 60 min ____, [E|5F ]

Data sampling mode
® Linear O Log — HRMEH, Al &t s #0057
Sampling rate 10 pts/s

Test Settings| | Post Test Conditions |

P 4-18 B J3 A stk 5 i
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10%

104 4

Modulus E(t) (MPa)

103 e
103 102 101 100 101 102

Step time ts (min)

K 4-19 JBERGF 30°C N kA HHZR (AR A 0.1%)

4222 BJIFAS TTS

[ Strain Control] - [Stress Relaxation TTSY , ik 2 AN45 i B X T8] 0 )97 7 08 5l fh 28
AR AR S T Al 2. Qi 4-20 Jyhifdi sk B R g#4 st TTS I Ftm,  JiHtss
Rt 4-21 Bros. anws oA s oy At 42, 1527 [TRIOS £&7E i 47

(Discovery DMA 850 1 ¥ 3.2 1547 /34T
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(v Clamp: Film Clamp

Strain Control ~ ¥ Stress Relaxation TTS ~ . A=
Preload force 001 N
Strain 005(% — RIS R
Relaxation time 30| min —— [ st ]
Recovery time 15 min — 5 [5]&[R]
Sweep from 0/°C to| 100|°C — ja Fr 4t [

o

Temperature Increment
Soak time

C — ik (4] [

min —> Z 0 AL SR ), IR AR Ik B

m

Data sampling mode
O Linear @ Log
Number of points 500 —  HERERL, AT 2R el Ho R

ITest Se!tingsl [Post Test Conditions

4-20 ¥ J3¥A 5 TTS S

15
] —20°C
4
] —30°C
9 —50°C
<
©
18
b=
¥
w
2
pn
©
©
=
11 T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25

Step time t5 (min)

Kl 4-21 BB A TTS #h4k

4.2.2.3 fENEE

[ Strain Control] - [IsoStrain) , & MR ~FAKAASALES, FEE L B SR b A
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JIRPRE LR o A T AR B R RN R RS i B (R IR ED o & 4-22 v
f s B A E R AR T i, DRSS R — A & 4-23 Pl Wb A BRI ARTIL R,
JIBEIR BT R . IR IREIR . A B BIACEBLRIS, hr e fh R )

T o

(¥ Clamp: Film Clamp

Strain Control ~ ¥ IsoStrain o ” ]
Preload force 001N
Displacement 10 pm — EHIERNE
Sampling rate 10| ptsls — KRl

[] Use current temperature

Ramp from 3B °C to 150 °Cc — A

Ramp rate 30 °C/min —* FHdE

Soak times
at Start temperature 5|min  —— JERCLGIRE FISERN ), {5 RS B P
at End temperature 0! min

Estimated time to complete  00:38:20 hh:mm:ss

‘Test Se‘ltings| ‘ Post Test Conditions

B 4-22 45 R AZ K 5 T

0.10 0.15
Max y: 0.0561 N
Atx 1217808 °C
0.05 4 L 0.10
<
z @
e )
Min y. -0.0325 N ’
& 0004 Atx B5.6183°C 4 005 o
2 &
i O
<<
-0.05 -
0y 005
0 20 40 60 80 100 120 140

Temperature 7 (°C)

4-23 PE RN B4 (F2#% 0 pm)
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423 RA¥E#
4.2.3.1 &2

WA S R R S HE I — B N A7 AN SR IR T ), WF 78 A T BE e o B Ta) 1 2R A1
o WEAR SIS gk BUEE N R R (). WK 4-24 FyFi e B iR AR AR A, R S5 5 — %
& 4-25 Fios .

& Clamp: Film Clamp

Temperature 3B|ec — HERE

i o Smin — s ek TR, R AR A 3T
Preload force 001N

Force 1IN —— SGTMHME

Creep time 2 min ———  HHAR[R)

Data sampling mode
® Linear O Log — Ml RAER, Al LM %05
Sampling rate 10 pts/s

ITest Senings‘ IPost Test Conditions

4-24 WE AR T i

10+ - 15
L o4
10 4
= _ o3
= P @
g_ b Y: 0.269 MPa N &
@ F e
C [Z]
< = =
8 c _ 3
S g | L o1
0
oo
Y:0.00 MPa 3
106 4 5 +——1—4——17—"FF+F+————1——+ -0.1
0 2 4 6 8 10 12 14 16
Time t (min)

K] 4-25 PU 7 25°C . 0.269MPa [R5 fih 2
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4232 FEZEE

AR J5 T E A AT R E AR, 3E— D TR I . W] 4-26 Sy fifi sk
H IR UEAR [ S A, NS R — MR 4-27 Fios . BEE IR RSN, A i
THEAE . AL [t — ooy, MNAZ SN TE] ZLMER R WS )E, BT #ERIER,
AT RIS, (HEIEE R SRR AT FR AL S B 7 AR R 12 BE -

'/8 Clamp: Film Clamp
Stress Control v ¥ Creep Recovery v oA

Temperature 3B|°C

Soak time 5/ min

Preload force 001N

Stress 100| MPa — SHERIIME
Creep time 2|min ——»  §FEAR )
Recovery time 2\min —»  [5]|E (A

Data sampling mode
@ Linear O Log —> Hdii RAERI, Alfd A 2kt st #0y X
Sampling rate 10| pts/s

’Test Settings ‘ [Post Test Conditions l

P 4-26 422 (8] L 7 1

3 120
" 100
2 L
" 80
o)
< r o
£ [0
pa Q
e 14 2
< r =
@ L 40 o
& : I Ly
O
] [ 20
0 I
o [
2303 - O
O N 7}
0 5 10 15 20 25 30

Time ¢ (min)

4-27 HFEELE 25°C . 100MPa [#iE A% [a] 55 h 2%
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4233 TTS

[ Stress Control] - [Creep TTS1 , WA 2 NEHIR A G AR M2k, RIS L S (A

L. k] 4-28 94 Je F A2 TTS Mk A, Iitas

— R nE 4-29 .

T o e O AR M 2, 15 2% [TRIOS £&/F A7 (Discovery DMA 850) 1 [

3.2 EATHAT 73 M

(y Clamp: Compression Clamp

Stress Control ¥ ¥ Creep TTS ~ o =
Preload force 001N
Stress 100 MPa — BRI
Creep time 0 min  —— UHAENE
Recovery time 30| min  —— [
Sweep from 0/°C to| 100/°C —— ESEHIHTEH
Temperature Increment 10 °C — HEE G
Soak time 10| min - — AP A SERR ], (FRE SRR A IR 3l
Data sampling mode
O Linear ® Log
Number of points 100 — BRI, 2R s H T R
\Test Settings‘ | Post Test Conditions
4-28 WFAF TTS MR A1
0.10 160
pm———
008 { f I 140
0.06 | I 120
5 3
- e f—“— 3
= : &
v o4 g Lo &
c @
5
[} p
Is]
0.02 s I 80
0.00 | & y | 60
-0.02 T T T T T T 40
0 50 100 150 200 250 300 350

Time ¢ (min)

4-29 FERAWIRTRHE SMPa ({748 TTS Mz
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4.2.3.4 6N S

[ Stress Control] - [lsoStress , F T-IEFEaESEE JERS, H RS BEIREE T
BRI R, 5 TMA R ThREARLL . f5 8 15 FH 1 e L 2R AR g A 1 s 44 %
B (HFRRE) » BAERE, 4K23 DMA L H NS BMR, HASRIK ZEEOK,
SR SE H,  [H I DMA REE5E 4 BUC TMA HHTIZIK R 500D = . 40P 4-30 i
e FL B E R AR S, PR R A 1] 4-31 PR

(¥ Clamp: Compression Clamp

Stress Control v § IsoStress v 2.A=
Preload force 001N
Force 01N —— LM
Sampling rate 10| ptsls —  Knilullf

Use current temperature

Ramp from Current| °C to 150| °C — HELE
Ramp rate 30| °C/min — Jhmdi#
Soak times

at Start temperature

at End temperature 0| min

Estimated time to complete hh:mm:ss

lTest Setﬁngsl |Post Test Conditions

K] 4-30 158 73K 5

0.2

0.0 ads PRV
o Sirpmapap O

.04

Strain e (%) A

— 1st Heating
—2nd Heating

-0.6

.08

T T T T T T T
0 20 40 60 80 100 120 140 160

Temperature T (*C)

P 4-31 JER i 7 I SR PR B K 1 26
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424 FEERH (RA-REAHLZR)
4.2.4.1 NAFTEER

DL— 5 [ N AR A AL i R AR, RN JE, R4S 58 B Bl 0 (1 B 7 - A il 28 o
In el 4-32 Jyr e g AR R B S, DA R — R n 18] 4-33 flos . s Y Aok
H, AR EE KR,

(y Clamp: Film Clamp

Rate Control v ¥ Strain Ramp v o .
Temperature 35|°C
Soak time 5| min
Preload force 0/N

Inherit starting displacement

Ramp from nherted um to 100 | ym — WA
Ramp rate 200 | pm/min 37 A 3k 22

Data sampling mode
@ Linear O Log
Sampling rate 10 pts/s

Test Settings| | Post Test Conditions

P 4-32 [o7 A 2 U 7 T

200 14
51.7179 %, 170.8144 MPa
150 4 2
| L2 §
S
1 @
< o
= 100 3
o ] Q.
- Lo =
© o
] 1 =
4 =
e 50 4 =
® &
| f E
b: slope: 42.3707 =2
L8 o
0+ VIV
-50 T T T T T T 6
0 10 20 30 40 50 60

Strain € (%)

B 4-33 Sk 22 =R (18 ) AR 25
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4.2.4.2 BT ER

D — 5 F 7 TR A A R LA T, W LA, 3R 5 B4 O - AE Hh 2
1P 4-34 Jis st KL By AR L Y B AR P 4-35 . T o
R SETHASRE T RO R, (R R, R RS R )
BTN 1R 2k (PR 4-36) (L ph T80 e IR 10 7 S0 ST A B — K

ly Clamp: Film Clamp
Rate Control v ¥ Stress Ramp v o
Temperature 3%|°C
Soak time 5| min
Preload force 0N

[] Inherit starting force
Ramp from 0|MPa to 100 | MPa — |\ /73t [
Ramp rate 100 | MPa/min  —— i Jjid %
Data sampling mode
® Linear O Log
Sampling rate 10 ptsis

lTw Setﬁngs] lPost Test Conditions

B 4-34 2 g R P S

20
15
5 104
= |
;" 4
» |
2
2 5]
w
] b- slope: 405093
04
75 T T T T
0 5 10 15 20 25

Strain e (%)

4-35 JE LA TR NI N A AR 2k (7738 % 3N/min)
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600

400

Stress o (MPa) A

200 4f

0 — 7T

Strain e (%)

4-36 H [ 22 [V 33 R R R A T A s ] 1 18 AR

43  HHERE
431 Express BF M Unlimited £z

TRIOS #AHR ML 7 A7, Express tREERIZUA Unlimited 2. Fi# £13S
fay By, 2R T A BRI E AN IERE; SR SR IR, AT ARE 32 4
BEAT & H B

DMA0850-00327 : TA Instruments Trios vd.5.0.42498

= bR a - N $gEE@

Unlimi ted Start Stop  Measwe = Update  Point Display  Log  Controls
Experiment View Help
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Expressfi 2,

Unlimited %z

¥ Clamp: Film Clamp

! Oscillation + ¥ Temperature Ramp ~ >

¥ Clamp: Film Clamp '

Amplitude 200| pm

Frequency 10| Hz
Initial/preload force 001|N
W] Use Force Track 1250 %
Use current temperature
3[°C 10 150 °C
30] *C/min

Ramp from
Ramp rate
Soak times
ot Start temperature 5 min

at End temperature 0/ min

001N
1250| %

Initial/preload force

[v] Use Force Track

G) 1: Oscillation Temperature Sweep (Multifrequency) -50 — 50°C, 5°C, 100.0 — 1Hz, 20.0pm
(¥ 2: Strain Control IsoStrain 10um, 50 — -100°C, 2°C/min

Post Test Cundmons‘

Estimated time to complete  00:3820  hh:mm:ss

Test Settings Post Test Conditions

P 4-37 TRIOS #1411 Express A1 Unlimited 5 5X

#* 4-3 25 1 Express T &N FEAE Unlimited X 5 A2 3R

& 4-3 {1 H Unlimited 140620 BRSCIH Express FEARRR

Express 15

Unlimited =

2R 14 Oscillation-Frequency Sweep

Conditioning-Temperature

Oscillation-Frequency Sweep

% A8 94 Oscillation-Strain Sweep

Conditioning-Temperature

Oscillation-Strain Sweep

% /3494 Oscillation-Stress Sweep

Conditioning-Temperature

Oscillation-Stress Sweep

INf[A] 948 Oscillation-Time Sweep

Conditioning-Temperature

Oscillation-Time Sweep

IR FZ 14 Oscillation-Temperature Sweep

Oscillation-Temperature Sweep

TR #H I Oscillation-Temperature Ramp

Oscillation-Temperature Ramp

Z AR FE 34 Oscillation- Temperature Sweep
(Multifrequency)

Oscillation- Temperature Sweep (Multifrequency)

Z MR FE A1 Oscillation- Temperature Ramp
(Multifrequency)

Oscillation- Temperature Ramp (Multifrequency)

% I R Oscillation- Temperature Ramp

Oscillation-Temperature Ramp

Oscillation-Temperature Ramp
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(Multistep)

9% 57 M Oscillation-Fatigue Test

Conditioning-Temperature

Oscillation-Fatigue Test

N J¥A 5t Strain Control-Stress Relaxation

Conditioning-Temperature

Strain Control-Stress Relaxation

N AIFA G TTS

Strain Control-Stress Relaxation TTS

Strain Control-Stress Relaxation TTS

1H N4 Strain Control-1soStrain

Strain Control-IsoStrain

I#4% Strain Control-Creep

Conditioning-Temperature

Strain Control-Creep

i A - el & Conditioning-Temperature
Strain Control-Creep Recovery Strain Control-Creep Recovery
AR TTS

Strain Control-Creep TTS

Strain Control-Creep TTS

{H % 7 Strain Control-1soStress

Strain Control-lsoStress

A& Rate Control-Strain Ramp

Conditioning-Temperature

Rate Control-Strain Ramp

[ f14H8 Rate Control-Stress Ramp

Conditioning-Temperature

Rate Control-Stress Ramp

4.3.2 Conditioning (Unlimited #X)

AR BE, AESRET R ERE. B M. MASERT.

~) 1: [Conditioning ~ |

Data Storage

Off

Sampling intel 1 seconds/pt

Paost Test Conditions |

] 4-38 Unlimited #£5Xf1] Conditioning %
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4.3.2.1 {5 Temperature

TR PE A, B ASARE S AR LISEAT (Equilibrate) « BkER (Jump) 255 R ENEHE—IR
fE, &R — A (Soak time) . HN7E Unlimited #ix FI& A & B IR IR, SZRKHE
LIRS GRS

o P Equilibrate: 2B Se iR v B IR L s, SRS PRI T IR/ B I A 1 B IR A
b 5 S R B Ak B . WS TR E T ARRET ) (soak time) ik B
JG S PATEIRILFE

o WIMHIREE Initial: AT S FEARLL, SEREARREE, ByEE, Bhe
SR —XPIEHE . RA R EIAEE, A ReRRRREE, PR T AP

o BKER Jump: PUT AL SUR BB IRE A WE W E SRR, 5 R R E
MG IREE

@ 1: Conditioning Temperature

e Equilibrate () Initial Jump
Temperature 25| °C
Soak time 5| min

4-39 Unlimited 4% 2 (117 FE ¥ &

4.3.2.2 ¥ Data

ARG 0P ERIIPSER

@ 1: Conditioning Data

Data Storage ® On ) Off

Sampling interval 10 seconds/pt

P 4-40 Unlimited 155 3 115030 A7 i 132 B
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4.3.2.3 ¥ & Humidity

MRERAT, AT T RER ERE A, BRI R, B EEREN 4.4 =5,

A 1: Conditioning Humidity
Control type: @ Set

Relative humidity

Soak time

© Increment

10 %  [C] Wait for humidity

1.0 | min

A

1: Conditioning Humidity
Caontral type: O Set

Humidity Increment

@ Increment

Post Test Conditions

Soak time

Post Test Conditions

10.0 %  [C] Wait for humidity

1.0 | min

K 4-41 Unlimited 0B S & B (ALK

4.3.2.4 EH Repeat

HEF—ANEJ AP IR, FEAeE SR R, BRI .
FUEEATH AR . K 4-42 25 H) T EE ar & IS

@ 1: Conditioning Temperature Equilibrate -50°C Smin
@ 2: Stress Control Creep 100MPa, 30min

@ 3: Stress Control Creep -50MPa, 30min

@ 4: Conditioning Repeat

Repeat Step # 2 v —
Repeat Count: 0" —
Increment temperature by 5°C —s

Soak time 5 min —

{£-50°CLEL100MPa
i 7%

BOERFE IR A A

o A0 R Y A AL
HE W
MR, MTEE
A I [+

A EFR R

B D

TIZH,

MRRE LSy NARAE
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K 4-42 F: Unlimited (ERRE; T: ARG LERHATEE

4.3.2.5 BN }7 Stress

23 5At, AIBCEONFRE Ry (8, WERAR G E, sEERTS B
FERH A IR AT o

e Equilibration criteria: ~F#7 5, UM ZA R R —REME 10s 5, %KM 1%

IR RESS

@ 1: Conditioning Stress

® Set ) Increment Maintain
® Force | Stress

Force 1N

Soak time 1 min

Equilibration criteria

[] Rate 00 pm/min

[Post Test Conditionsl

P 4-43 Unlimited 20N 1130 E

4.3.2.6 BA% Strain

iARSRAY, PIRCE R NAR (EAFE) , WA ARG R, BE RS B
A REAR R A BEAE o

e Equilibration criteria: ~F#7 5%, 4 /IEFRIE R —REME 10s J5, %FAFAER
U LI
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@ 1: Conditioning Strain

e Set ) Increment ) Maintain

® Displacement ) Strain
Displacement 10| pm
Soak time 1/ min
Equilibration criteria

[] Rate 00 N/min

B 4-44 Unlimited B2 8 45 157 B

4.3.2.7 HAh Other

BEE AL IR AT BRI RE A 5 A2 75 7 TR Bl AR v o ] B SO OT 2

@ 1: Conditioning Other

Motor @ On Lock

External Event
e Off ) On

[] Override Heater PID

Proportional Term 1.0
Integral Term 10
Derivative Term 10

] 4-45 Unlimited BEUHI #1174 Dk Kn#or (i &

433 M. WEEMBINZE (Unlimited BE5K)

TRIOS # A4 Unlimited #0~, Rl . A, MERET. Wk 44645 H T
Unlimited #& 20T B98N bR BB HE
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AN TR

A ERN BT

A AR 2 5%

Initial/preload force 001N -
b W |
@ 1. Oscillation ¥ | Temperature Ramp v —
Amplitude 200 pm / - WA E N
Frequency 10| Hz ER/ T i B

[] 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 0.0| min
Estimated time to complete  00:38:20 hh:mm:ss

Post Test Conditions

K 4-46 Unlimited #5201 N AR 5 B

434 BEBN

i A A DAEPAT IR G MR B S B AR 2 AN S 77, 2 Hh DR i 25
SO, G 4-47 . BRI RN SIS ET, RE S B R Tads T,
A — EORFF B E, BUORRFIEL SR A L, WA 4-48 n B

A BT N A PRk, TEE S E) B R . e AEME, TR
Rod R R RE— 1 | T IES S, R E K 4-48 L KR . BhAIBEE, EEBAK
Rod AR S JIEBEE SIS I AR, PR OREE— e R LU, e B AL B R % I L R
HEE 4-48 4 K 3R 4-4 FroR e 0 T IE R S ARG T HR AT 5, a2 I RE
EINJLVFARAERER, WRINE SR, Wi, SSh. @mas SR, Mg

SR AN, BB B A IE R, B AR S TR R s B R
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K] 4-48 A B g &S 0n . FERAE— NN AR B
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[ ¥ Clamp: Film Clamp

i Oscillation v I Temperature Ramp ~ _

(¥ Clamp: Film Clamp

Amplitude 200 um
Frequency 10| Hz
Initial/preload force 20/ N

[ ] Use Force Track

1250 %

[[] Use current temperature

Ramp from 35
Ramp rate 30
Soak times

at Start temperature | 00:05:00

at End temperature = 00:00:00

Estimated time to complete

°C to

°C/min

hh:mm:ss

hh:mm:ss

00:38:20

Oscillation v § Temperature Ramp v

Amplitude
Frequency

200 pm
10| Hz

Initial/preload force

V] Use Force Track

01N
125.0| %

["] Use current temperature

35|°C to 150 | °C
3.0| °C/min

at Start temperature | 00:.05:00 hh:mm:ss

Ramp from
Ramp rate
Soak times
at End temperature
hh:mm:ss

{Test Settingsl [Post Test Conditions]

Estimated time to complete

00:00:00 | hh:mm:ss

00:38:20 hh:mm:ss

Test Setﬁngs' IPost Test Conditions

K 4-49 Je. fEFMEERS T A EHIBIEERR

% 4-4 Force Track 1 5 HEF#H

FE b BT T#ER A (Preload) AL (Force Track)
Ly TR 0.01N 120 — 150 %
2R YEh i 0.001 N 120 %
&4 0.001-0.01 N 125 %
PIBPERE = RE 1N 125 — 150 %
O A P = 5 1N 190-200%
A E ST

435 ESEN J1INAR

AR ARSI RAEPAT IR, RS KB R E S AWR . i B R A R ik
TR, WRe M s g R st . W7E RS2 h/4 1% E [Use constant volume (true
fr S ge i A b R R SRR AR A — AN K RN AR A, 3R

stress/strain) ] i,
S N UERR 45 5

=z

o LI_ IS8

IR TG F TAE SR A AR AR ] B R IR i, A4




{_ A Clamp: Film Clamp )

Rectangular sample dimensions

Length 20 mm
Width 0.1 mm
Thickness 1.2 mm
[C] Use constant volume (true stress/strain)
@ Constants

@ Notes

4-50 FLSLNL T/ NAR ¥

4.3.6 Test setting

SRR, eI AR

D

f

WR

WG MR E

@ Test Settings
Controlled Test Parameter

@ Amplitude O Strain O Stress () Force — il AR HE TR

DMA 8506137 i ELE N AR Fsi| e, AU REE
GBI AR, SR RS LR

[T] Enable Direct Strain

Data Sampling Mode

PI=CES

Sampling interval 3.0 s/pt

Data acquisition
@ Standard () Fast () Enhanced () User defined i R AT R
Measure again after method equilibration ——— P-4 Ji H37 ] B2 R~

Save waveform (PR AL
Auto Range Mode
@® Standard () Enhanced — H3EEThE
Minimum oscillation force 0.001 N
Maximum oscillation displacement 1000 | pm

[] Limit checking \
[] Equilbrium ——

kML ibdn 4, ATRER KM, MEBRZKAR, L%

K 4-51 4R35 LRI 15 B

o HERET N b, (ERERINELL 4 DN FIIETRE, BEJE RS 3 M REE
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JE SR 45 AR N e 25 S DA 800

o AutoRange #3: M TRy THEAR N NAEHI KRR . n BB sV A
PAZVEH . ERURIRAER, (8 LU E R IRIEEAT M. BEE R THR, K3
(RIS BT 75 (¥ JT B B, AT RE 2 AR I RV L (BIIRYS 0 AT R =ik 2]
10°N ISR - W E SE N E/ MR /1, R R R N Uy
Tz, UL AR 26 AR . nl (8 AR e v B ek R B

Auto Range Mode Auto Range Mode
e Standard () Enhanced () Standard @ Enhanced
Minimum oscillation force 0.01|N Minimum oscillation force 0.05 N
Maximum oscillation displacement | 10000 pm Maximum oscillation force 8 N
Minimum oscillation displacement 1 pm

Maximum oscillation displacement 10000  pm

4-52 Auto Range fiz,

SRR B E

~) Test Settings
Controlled Test Parameter

A, AR I 2 80470

@ Displacement () Strain %

Transient force precision o »
@ Standard O Enhanced —— WEMBLIF 4TI /HZE 977 X

Linear Sampling Mode
® points/second ) seconds/pt () Number of points

KRR
Data acquisition
[[] Measure again after method equilibration ———— 1 {fif Jii F 37 4 )<

[] Limit checking et Raglbe StEetil

[[] Equilibrium ——— 4% - fij &}

P 4-53 [ 25 SE 0 15 B

o BRI
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— points/second : —FPREEH mEL
—  seconds/pt: SRAE—N AT B [E]
—  Number of points: & S %
o FMFEHE: MTWEIRE. 1. HE. . HEE. R NASESHE N IR
SR 2R AT

-
‘ <None>
| Temperature (°C)
Force (N) bt Number of ts
; . umi T Of poin o &
| Velocity (mm/s) Equilibrium
O Displacement (mm) Terminate step when
Gap (mm) pquilibration s
| Stress (MPa) Temperature (°C) v
Step time (min) % tolerance 20
| Time (min) :
<None> vl «~ 0.0 Consecutive within 2

Kl 4-54 7c: Limit Checking, #&fF&ILE; A “FESHNE

4.3.7 Post Setting

MR B E, Al ERIUIRE (sl Biesie ) AREER (PREF AT
AR .

TA Instruments Trios X
% Post Test Conditions
Clamp

@® Float O Unlock O Lock

Temperature Control

@ Maintain O Disable O Set Temperature

OK Cancel

Pl 4-55 A TE A BEE A SIS

4.3.8 BEBTERE (Unlimited)
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£ Unlimited #250F, &SP BRIV A& ARH HE M. BN/, Siksem]. HdE
KEEVLE ARSI 8], 5 B v EOR PRI P T i (I ()

B ST R IR [

W AR N IR, i SR RRE S, RIS E N 147 a %, #Ea BTk
PRSI AT A7 o LIS 1A I8 5 29 0.3~0.4s.

e Conditioning stress—creep transient, Jo7 WA /IVHZE, PR [A]/NT 0.5s.
e  Conditioning stress—conditioning stress, J&—PIRIIIS/E RIS, Boht
TN S TRE A%, fAAER [AIEIR . — RO VN [A] D 1~1.58.

B S SRR A X ) S YR 1)

MBS A D) B RG A, I R R1Z) 3s. MR ER-RAE R E, H—
I RUR AR T AN IS H] . 7 Direct Strain BT, Bodl il 78 55— B A Ja RIA]
BoRo EPRT N AR BRG M E R T, 28— A ORER T R IR R 58 ZU A T IR AR
ZifRlE, EH 1Hz MF TR 15~30s, HBEEMZ T K.

IR X T8 F 3o B e TR

IR 5 A 28] D) 49 AR AL I 18] 5 5 25 - 4IR 5 D0 AH AL o im0 0 R 3 35 180 B AH ) 19 1
ST AH SR 9IRS MR 2 SE PR, B (Al . TR SR R RS . IR PRI foVE iR,
TG CA b NI R M BE R Az i), ELABCE MR LR S X N o A O BB i
PRBORUEA 2 M N T
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