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g, Az 14 AZE JagdAapE Wde] i mEa vEs el mo 2 A%
onz werds,

al

Az 2. Gd-F APU TF AZ

T

23 PU dg s e SFAE Az 9 A5 nEA(Ed AR, elastomeric

3
sk,

FOE FAE F-

component ) & A}-&3}

1.0 vol% Z2]9-#ek 8 A(Mw: F 92,000, Hepce Chem, Korea) 0.50, 1.0 ¥ 4.0 nLE Az 1oA A=z
d F YAAHANP) BEAF 250 mL(F Y=UA X 0.1 g/L WA 1 g/L)ol mukslaA HH3) H7psto],
= Yzt gl 242 90, 85, = 50 wi%! EFE(AWPU EFE)S AR on, F7l2 58 Tk ut
Ll A=

Zyzbe]l ERVES 71 A717F 0.8 molal A o] 47 mmQl A 3A| (filter paper)E AFE38te] F-Fodtslsi. Al
ZH 5SS A4 1d T dHdd] A2 F AV 258 YA ZRE s

A7 AxE 9d-F AU 52 AWPUE FA1E F Joy, & vxedxty kol whet ~ S2%(wt%) AuPU 2

g, 1.0 vol% ZEFde 789 AFqgHstod (g 21 @d-F AU IF Axe} 5d) =F
(neat) PU &5 Alx33Th.

A 1. @d-F APU ZE9 24 A

Azd 204 Axd GUd-F APl ZE9 B 433,

471 54 AxE = 20 YERQIT.

5 (neat) PU ZE9 A9 615%2] A=A (stretchability)g YEATE. PU flEl® A, = -2 AwPU ZE
5 18

o A, AF el = h=dA(AuNP) 9] TS 50 FFWNA 85 TH% 2 90 FFE S7F A7, AuPU

o] AFdel Zbzt 380%cl A 140% H 202 FA3] Hasgith. dEAHoR, 90 TF% APU 25 1 Q MRk

FE Holn, o= w& HEAS} frAlskith. 3 7] BE2 100 3] 7Y Ake]E (bending cycles)dl

A Wsh7h BEEA okt

wpebA, Zhzte] w@el-F AuPU 59 A=A (conductivity) ¥ AFH/ (stretchability) 3 ¥ dAE =53

7] flate], B el A= VAR 3 LbL AFHE AREte] Az 9d-F AU 5 AFee] bE5E e
;ﬁl

o
Q AEY BEAZ AANA,
Az 3. AEY BEAGP 5 AEA) AZ

90 SH% AuPU ZES5 A 2 a5 HoRE: 3 BFoA AEAFoR ALEsIGa, I Atoldl AHASE

50 S%% AuPU & E= 85 TG AwPU BES ARESISITh. o] A2 TA1e A=A AAd & d=yA7t

BExE a-7Fuj(Z, 95 3% AwPU D2 2 50 5% AwPU Z22) 2 A-78(Z, 95 5% AwPU 2 2 85
APU ZE) b5 F25 ATS ¢ At A7) OF F2E Y S FAEY, -5 GAP U A=A

GLE 28 4= 9l

(1) 3L z-7of A=A B3A A%
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[0115]

[0116]

[0117]

[0119]

[0120]

[0121]

[0123]

[0124]

[0125]

[0127]

[0128]

[0129]

[0131]
[0132]

[0133]

[0135]

[0136]

[0137]

[0139]

[0140]

HEAoR, 5 Y=dae] ol 90 TR APl EFES v Jeodste] =SS Alxste], 3L -
) =

Y
=
AN
O
ol
~
ol
o
~
O
ol
ofy
ol
=

(2) 3L A-7 A=A FFA A=+

HA, F kel ol 90 TH%Rl APl EFES wolstst
gheko] 85 S92 AuPU EFES A Fojnste] AFAE
HeHoz, 3 Yxedxe o] 90 TH9 APl E3ES tA JAFoiste] A=AFS AFsd, 3L A-
TH(F, 95/85/95 T %) HEA BEIAES A=z ).

AL HY} ¢ HFH F2E Ax] Hstd, ARAFFTOoR ALHE E3E 2 ASAHTOR AMSHE EFES
YR 27 AFATFsEe], 5L, 7L 2 9L A%

oX.
I
%
2
i
2
BN
o
ol
38
v}

, AEAd B3Ae] S35 (interlayers)& 3Lo] AFAS Atold] F7F A=AFE Frite=zs b So

| F2E 7HAY
A 2, A=A EFAGAP U3 A=A ) X AEH ] (Numerical simulation)

Gd-F APU BF 2 A=A 5EAS VA 9 d71H 5SS Skl $lskel, ABAQUS/Standard 6.14

software(Dassault System)E A}&3lo] #3F 94 A& o)A (finite element simulations)<S =33} T},

o] S EFE(stress distribution)E &<ldt7] Ysled, Ma €A EA(Linear elastic analysis)S ©F
Z(uniaxial tension)dtoll A Faisldct. w3, HAxA BIA|o £4 HEE(vertical conductivity) WH3}b
ghelsly] Yeted, A7) AE=EE EA(electrical conduction analysis)S F3stch. AAA e 241 (Steady
state analysis)< F ®AolA BF F3xQcrt. A 5 3 A

o 1 82 7HAste] neEQnt. AdHor =AHE AnA BaA e 7 Fo B4

e 2 ofy

ol
>
S
lo

X

I
of\

(contact layer)2 A3 1

A = EX(elastic properties),
AeA HEgAe X4=(dimensions) % WP M HA7|H EAL ZE AlEHo|AA 3= ST,

(1) TGA ¥4
3L WA 9L -7l = A-e) AR BEA 0 diste] T6A w4 Fadskaitt.

= 3o vl nlel o] TGA(Thermogravimetric Analysis) A3}, ai-7td] 2 A-u] A=A 23hA9] &
wiAtel B4 FHS 75 T 2 88 TR Ao Fdedtt. olyd A= AR EAI AFA LEA
=
o

T

AU S HEA| 71X owA] | HAEA BehAo &4 2w ol E¥(gradient distribution)E FHU3dFA Ao gt

(2) A=A gAY T2 B4

Aze] 394 At A=A EFAN(GAP ths HEADC diste] #H-oW FAF HA2F @v) 4 (cross—sectional
scanning electron microscopy, SEM)S AF&38te] FX2E QA THE 4). YT F2E ZF T4 F U
28 2 AlEA AREAHPU) Abele] duldd dx2E Sl WEshAl BEE AT,

oo A&al= ogx BAF X-A B33 (energy dispersive X-ray spectroscopy, EDS) o]mx|:& &3} Eh
FHl FxE Yeplon, o 7 vxdxtel EEfdw 25U dAA AEA EEAC RarEHo lom,
THE YeEldS AJA(E 4a 2 4b).

3) A=A HEEAY AFEH € 98 4

-7 A E3AE 300% o)/l AlEAS ey, A= AR HEAQ AFAd2 100% nIRke] W
S YERIATH(E 5a). -, A-Fu] A HEFA 9] F#EH (rupture point)e HapH oz IFASISITE.
50 F7F SUshd, dEo] UMM Y(&E 5b ¥ 5¢). -] Ay HEAL] AELS A-Fu] AR &
AR ko A-Fu) AEAd HEFAA FEg-d gl gt 5 Y=gty v o] 3

off b
Lo

£ o

ot off mt K
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[0142]

[0144]

[0145]

[0146]

[0148]

[0150]

[0151]

[0152]

[0153]

[0155]

[0156]

[0157]

[0158]

S55S0dl 10-2168273

ro

A BGAZL A Fe AHFS e,

33, B ool s SEMS AFEsle]l WSl dxA BehAle] e (morphology) ® WF FZ(internal
structure)9] WIS QA t. dF TW olux = ANP-FAE Z2]$-d¥ A& (Au NP-anchored PU
chains)?] 3D A% dAZA9A vA 34 Y EYA(3D interconnected microporous networks)S yebQich, W&
of wa} F=(voids) B FE(cracks)el A FTFE(porosity)o]l S7FapAer, gk Ze|g-ggtelA 7]l

AxA BFA e d5e 72 &) AFHJ., ek, oL -7 HEA EFAe] F-ww™ SEM o] el A
WSl Y- F mlo]gg- AR08 3t A A 97 &Y 77 (stress failure)7t FRIF ATt
o] A= g wdglo] AF H a9 HYFSA AxAdTo] ddEE s AT, H7H HEeA
FHERE olugt Holdk x4 &S S AHeth. g, A7 FoA Fdstal 9 4w =2 3
A (affinity) 2 A8 (compatibility) o2 <&, 3tE-Fo 288 Fo "ale gt

FHEAA A &E = FE A3 (crack propagation)E 3 AEA HFA S FEH (rupture point)S &13H7]
9)3le], ABAQUS AZEgo] 7] (ABAQUS software package)ZS AF&3dle] 5L @ 9L A-u) AxA E3)

¥ (horizontal) % & (vertical) WaFo|re] &8 FE(stress distribution)E 7]|AIHoZE A
o3

ATA BgAe] A Wk (stretching direction)ol] W& 4% & (horizontal stress)?l oxE 5L A=

A BFARG Hda (% 6a), ¥, 9L AEA 5FAY 72 SH(vertical stress)?l oz -40.5 kPa(=,
Al At 6b). o= GAP A=Ae] wdA ol 3+ 7 Skl uket Hasklon,

oA} dAS. e, HRZFoAMET FFA ol o HFTEIUT.
2 ¢ AEAFTOETYH A&7 HTE HEeXA
EetAo] BdS ANFF@oen | ol oA F-dd SEM olu A e} Ax|EATE. weEkA, o]F Ea) v Fx7}
Sl z EE

H ’

Al (stretching) Al 538 T (stress concentration)< A4HAIZ]=d FeEsitte AS &0 4 A
S, WA FEe AV|H ARG wsE Zo] Fast. ey Tl HER BRAE T
R0 2 AAE =AAG o] FF ddvte] FHY AxAS HAERZ AV Tk, gixFoez ) A-Fu) A
A E3A= ARA s 2uzkA e RS JHA e, -7 AR SAEG A 9e A%
BEZ 7FPNA N, 3L A-H) AEA B3 ~ 50 Q9 we £ () wEF 43S 7pHT
(5) ¥4 AEE(vertical conductivity) W3} ¥4
FTU5Y FE ArEA AFAHAFTE T8 AR FA2Y EAE SHIY] Aste A-Ful A=A HE3Ae 54
HAEE(vertical conductivity)E o]2F o2 AR (E 7).
TIN5 FE ST EAN 72 AEETE FUhste], ARHdA vigHo R o] $E-3 7] HAX(through-
plane electrical conduction)”} &°]3F AL &g 4= AT}

TSk, 5L % 9Le] A-Fu] AxA EFAdA 72 dERe W 7 T Hy-oE&d ARLEE gl &
AL QAT E 7¢). A=A HH =9 43 AE=(horizontal conductivity) A3} iz og =7 Hiake]

= FUTY Ut St wEr Sksta, 359 5 SIS Bol A AmAdd fElsithe A

(6) A7) AEA (Electrical conductivity) =3

7] AE=A(Electrical conductivity) AEA &2 Alole] A (connectivity)d RHS #AHo] of. A
A B3AAA kA 7] ARAFE FAS] fete], A AEd EE Aso] a5t

o} #Aste], in-situ x4 3}*37—} Abek(small-angle X-ray scattering, SAXS)S EMA wjEZ oA HAxA
% oz olafdt = e WeltH(E 8a—c). MES SAXS AL 0-100%¢] WE WA 80 /s
2 2 Ee (stretchmg rate) 2 FHHEJT. = 8bi 0%, 50% 2 100%2] ©F W3 (uniaxial
strains)ell A =4 PU 2 50 2% AuPU ZE2] 2D SAXS #®l& yepich, 27] 8- FeoA, 4 PU &
AuPU ZE9] 2D il E”o“é A& (isotropic scattering) TZ(geometry)E YElHo], E$-dg 2 F
=dxte] A M ZHE (hard segments)] WEH A4S UERASICE.

a3, MZo AAA A& & A F ¥ (scattering patterns)<S YERN 7] A1 &sth, 9 PU 229 )
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[0160]

[0161]

[0162]

[0164]
[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0172]

[0173]

[0174]

S5S0dl 10-2168273

e Wy A A& (circular)ol X B} (elliptical shapes)o & W3lale], PUY Ad A2HET AAl ks
e} JEESS JERATH(E 8b). UxA o2 APU 52 WA SHA mMEHZzAqA 5 Y=gt H-

[o

frAHaffine) At W9l (relative displacements)® A3, AAA] yn] ZF(butterfly-like)2] #HES e
o}, ZE9 ANPE PU WlEEg2HT & HA DXx(electron density)E 7FAW, o] FE< SAXS HElo]
ANPEHFYH FEHETE e Yeidt. W3Fol Skl wEk, = w9AE XolE % (Poisson
contraction) 2.2 <13 W& Z(strain axis)ol| 42 (perpendicular)?l #WZEY FZ(raft-like structures)]
S 2HE HAxHoz Ao, dal #gkow AFHe =3 AuNP Z2]2~H (banded AuNP clusters)& 3433k
ot ol A4S @5 WH (uniaxial strain)stold & vx=date] A4 2 F7HE Fs d4& = F 9
o, WA A7] A=A (electrical conductivity)S EdHoz FA ¢ 9},

(7) Herman's orientation factor(f) &3

T3, AuPU 2o A AuwPUZF Al Wbk wel AEA] sle® 27]-2 Y (self-assembly)HE AEES A o=n
5213} 7] €35te], Herman's orientation factor(f)Z AAFsISIC).

Hyo] Agd uw PUY deto]HES A(alignment quality)S AZHE Zv|¢l(segment domains)e] Bi3F

(orientation)©.&2Qla] A4l Waks whe} 71T 8¢). WFRAH o=, F Y2t widk ¢1A(orientation
factor)© 80%<] WHEAA A4l Wake] HAZ Yol UEHDAZ &7 (collapse)H 7] Al&stal, o] X 7ad
el Ade 23 S A H 1 A3,

Az 4. A=A A=
(1) 84 24 ¥4
CNT(2 7 o] 10-15 mmo]ar Zol7} ~ 200 e Ua-8 (NT(33} U=¥), korea) 100 mg2} KMnO4(Aldrich) 250
mgS v At (agate mortar)ol A A E3elAT).

=3E B2E & 100 mLoll R 10 # sF wRkskTE. HS0, (95 %, Samchun) 0.5 b 30 # 5<%t

2l
12 5t staeA el 29 W s, 34

A g7 gl Avreklg. Al Egee 1 A
TS oFste] sHsta, 2ol B desE wEHor AHsAn. I vuE A4 60°C2] QolA 12
AIZE &)t AZEAIA Mn0./CNTE AT

LMO/CNTE A|Z3}7] fl38led, A7) #AlZ% Mn0,/CNT 0.25¢ 2 LiOH - H,0(Sigma Aldrich) 0.26gS ©ol25 60
mLob Eskltt. E9E 80 nle QE FwolHol F7]aL, 160TolA 12 At st 7Hdsigiv. A4 A
(hydrothermal treatment) , AAE AREES dFeta SHRTFE AFHEGT. LE Fdo|nE H2ow 7
AL T, RBAES 60T 234 12 ARE Ft AXRAAT. HAFAoR, APES 37 B97] shellA 200C
o] &(furnace)ollA 3 A|ZF &<t 718Gt o] & Fa, LMO/CNTE Al x3k3itt.

_t;i

N

PI/CNT %=(anode) E2-& 0]3j°ﬂ By T2EFS ARSI A HEEHAY. FrPH o E 1,4,5,8-43%
gy Ed 72844 2 $45(1,4,5,8naphthalenetetracarboxylic dianhydride) 2.3 mmol 2 CNT 0.50 g&
4-Z 2 295 (4-chlorophenol) 40 g3 Egtaldon] | A3 &34 w7bx] 55 ColA wutasstl,

471 EEel ol”dditolrl 0.15 nLs 7Fskar, 200TolA 6 AzF gt 7k v(refluxmg)/\]?“ﬂt =%
e Ao WAL, aA AAES SR Foe, et 59 AHES N, ti7]stelA 8
AIZE &t 300ClA HAEAA 7 S AASHAH.

(2) A= A=t

A= A EZA(IMO/CNT =& PI/CNT), A=A EZ (super P) % vl (Nafion) (THH]: 8:1:1)E FAH &
=S 60C 3 Z#olE(hot plate)ollA] ~3#o] ¥ (spray coating)ste] A3t 7] A=S A4
X (rectangular shapes)(30 mm x 10 mm) o= ZHgkc}.

shx A 2 FAo A7|stetd EAd(electrochemical properties) 1 M LiS04 A A3
Logic Science Instruments, France)& AME3ste] SAHGTH. Pt A5 2 Ag/AeCl HA=& 7
(counter electrode) % 7] S (reference electrodes)o @ AFESFATE, BAHEHo] =Y WX (loading
density)E 0.5 mg/emitl. ZEALE A2ox 0.0 Vo 2.2 V AloloA FlHow, 2 A=Z A|2H(two-
electrode system)S AR&3le] ZHAEHUAT. E=3, AAE AASY] flsted, A% BEY FA(bubbling

7}A = VSP(Bio—

247 Ay A=

S
=
S
= l

o
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[0175]

[0177]

[0178]

[0179]

[0180]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0190]

S5S0dl 10-2168273

nitrogen)S 7}A+= IM Li2S04E &7-3F= H|A AolA] 245 HAE 19, 3435 mm x 40 mm x 1 mm)
o} AlFEA ZA9 AHo]E PDMSZF AFEEHATE. 500 ume] 8k 2FHolME FA AFEAS A7) FESH

TS A3

MEAL S5 2D G52 FAeH A gF2 POMS &S AFESte] uleSol FaskA FERAHAY. 2 vs, AR,
2 olA & FEES 02 Z2F2vH(CUTE, Femto Science, Korea) #g]E AM&3dte] 2Heldvr. FEHorn &
HE A AfNS FA7] (syringe) & A&l 2A=HA F45H3 .

Add 3. AEA EFAE =T AA9 AV3F s &3

AzEd A= 71414 EA (mechanical properties)S <1 7= A& 7] (tensile strength tester)(DA-01,
Petrol LAB, Korea)E AM&3le] 543 t. AdHS =1-% e (dog-bone shape) 2 AW3tA L, <1 H=

=4 &%= 10 mm/min$ic}.

7] AEZ(electrical conductivity)s 4 ¥QJE X 28 AX](four-point probe machine)(FPP-RS8, Dasol
Eng, Korea)E AME3te] ZA43k3ict. W (strain) B o] (release) & A3 (resistance)?] W= HE-1|
E (multi-meter)E AH&-38lo] ZAaFlth. LMO/CNTS] 24 &= 2500 VoA Rigaku D/MAX X-A1 37| (X-ray
diffractomete, XRD)oll °Jal] A= Art. A5 2 AEZ Fef(morphology) = ZE AR FAF Az @An
7 (field-emission scanning electron microscopy, FE-SEM, 3JE}x] $-4800)& Al&3lo] ZAHsdvt. FadA)
] (Transmission electron microscopy, TEM) ©]u]X]& JEM 2100(JEOL, Japan)< AF&3}o] bright-field
modeo Al #FEATt. PI/INT] FT-IR 2~ EH-E Varian 670 IR #3375 A1&3ste] S48t MO 2 P19
A e E5% 4 (Thermogravimetric analysis, TGA, TA instruments, Q50, USA)S Al&3}o] Ax3}Sd
t}. In situ SAXS AL 3= ¥3 7}47] A4 (Pohang Accelerator Laboratory)$] 6D UNIST-PAL ¥ 2}<le]
A AT, X429 oUAE= 11.6 keV(3HE, A=1.0668 A)o] AT},

GAP A= A7|83t4 Fo2 1 M LinSo, AsAE 7HAE -5 A&8E AMEshe 3 dY d/H (eyelic

voltammetry, CV)= 3l SA3St}.

% gaol A, A7 FE7} F7beli GAP U W GAP &o] OV HAe PI o LMool d@Ael A %l ¥a
% = g8 vheho], 4]

(redox peaks)E WEMTH A=A H33A = s ds HAWAA A718eH4 tAdE
AEA H53A7F "X A=l A AA (current collector) @ AFEE 4= 1SS HoFET),

% 5bE o3t AF DX (current densities)olAl 0.0 E 1.2 V Alo]9] GAP &= A ZT=3dS& Yeld
132 ¥ 102 mA/h9] ®]€F(Specific capacities)o] Z}zF 1 ® 5 A/gollA BTk, 0.0 WA 9
(voltage window)ellAl 2 WA 15 A/g HHA S thds A/ S=elA GAP F=9 £= Aol AANFHAT (= 5e).
GAP =& 15 A/g9l =& AF "EoAME 95 mA/hSs 12T 4 g},

wgh, FA AfAE THAE GAP FF B GAP 50=2 A" 49 AVEEA s WEgle] 0.0 V UA
2.2 Ve ﬂ%} HY A Frrslodct. E4A9 WA 85 (discharge capacities) 0.5 A/ge] AF FIZolAl 100
mA/hel9aL; ¥ AlZH(discharge times) °F 2 EUAc. Fgh, FAe] 7] Alo]E 45 (long-term cycle
performance) 1000 AFolE $o|% 0.5 A/go] M7 HIZolA] 96%°] vl AT Alo]Z FAES HATH(1H
5d).

Bu AR, WA A7|sley ATe A5 dAse, AFEA A T4
3 AAF Ao AAR AL ¢ YED AASGATHE Se).

A7) AFEA A AN FE-ol HAAE= 0.5%/g2] AF "molA 0% F 30%2 HEER AP EFHEHATH(E
5f); 30% WA, AFA i A3 vwste] 10 AlelE Bt 72%9 Hold &
% W% (capacity retention)S YERATE. HEHS A &, AFA FA ol FHF-ol& AR v &

=
(specific capacity) 1 %7] @& 943 3EAZT,

AC)

F-ole AAE M7t

ofr
ol

4
0
o
o
o
ro
r)J
N
rlr
s
L
ofk
o i,
N

AEAA AAY S FgAdE FRlsy] flske], 20 AtolE @ 30%9] WHEER 20 3|9 Al AlelE
(stretching cycles)S 33HHA 0.54/gd] AF B=ZA Ate]&¥ Ad5(cycling performance) S AU
A

% 5g). % 5hE 30% WdHA dAalsl= Bk, HH(series)® AAH AFA HAX 7 e @X| A LED(light-
emitting diodes)E& A 4 US HAFT).

A7l AmA FEACA dehves AR VleeR, A-gl 2 ool ARy 5] 1Ak de F A=
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[0191]

[0192]

(charge transport pathways)e] wW3lo] 93] oAIHE= HAH,

distribution)& AoJsh= Ao 7hs3lxlItt.

EY, 2 el mE deA HAE ASAY A olAF gi-ol

A e B S (rate capability) 2 HAH] EHE Algsh=

Boagel wE Axy B fddn A8 £ AE
A

(damage-resistant batteries)@ X
properties)?] EHAQ 23S QB3

o rr
il
o3
B
=2
=
ol

1
g

EW]

-~ Stratified composite assembly

\
\

7

-

sodebt *
»L:;_*‘ Sieichabls layer Mﬂ]

charge
A= g

O
\‘__-
Ry
. .
7 GAP multilayer conductore —_— ———y
High gracvent Low gradionl
(SS90 Wi%) (SOBNI0 Wt%%)

mm— e

|
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=82
Ay l“'o.a
—AUPU (30 wt%)
30 4 —AuPU (85 wi%) - t 600
gz —AuPU (50 wi%) &
25 1 PU (0 wt%) <} 2
© : /1 0.24 p=t
L] ] F400 &
< Strairt ) 3 -+
§1s € g
g4 L 2002
104 A 2% mi‘”
5] g
to
0.0 .
100 200 300 400 500 600 700 0 20 4 6 80 100
Strain (%) Au weight (%)
c d
15 15
Samplo: AUPU (90 wt%) Bending radius: 0.3 mm
10{ % LT 21T I T TR S S
g g
0.5 0.5
00 - - r 00 . y -
6 4 2 40 60 80 100
Bending radius (mm) Number of cycles

Bending
|

o
“Rm

ZH3
a Multilayer - High gradient b Mutitayer - Low gradient
100 1004 —x
80+ 80
550 —3L éeo_ —3L
= —_S5L z —5L
B, it
L i
3 10 —— Mixing =91 haing
20 20
0 ' . 0 , .
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature (‘C) Temperature ('C)
Cc Single layer d‘w
1004 = Single layer  Multiayer Mulliayer
%0 (High gradient)  (Low gradient)
80. -~
£ © '\\ £ 801
< 60+ z
£ —— AuPU (90 Wi%) \ S 70+
k) —— AuPU (85 wt%) g 70
2 a0{ —APUBOWR) =
%]
204 504
0 40+
100 200 300 400 500 600 90855 3 5§ 7 9Mx3 § 7 9 Mix
Temperature ("C) Auwt®  #of layers #of layers
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a) High gradient

b) Low gradient

Stress (MPa)

50 100 150 200 250 300 £ 00 0
Strain (%)
°, 0
- Low gradent - | Mgh oragent
) @
& oa = ﬁua
g : /' § : /'
06 08
-/ o /
o o 7
. o
£ o2 202 P ¢
. -l
3L SL 7L 9L Mung L SL 7L 9L Mwing
w6
a Sischs Unenians

1[)- 51
#L ‘
054

Zw )
§04: ; !

bl =7
oo‘.

b Horuonhk snrou o (Gpa)
2

10{ <=5 2 |
-ty e
g 08 e
& 08
024 S
004 A

40 -3 20
Vertical stress n (kPa)

Normal

Ny 75
“Pa
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