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Bonding Mechanism and Characteristics of SUS / Al Clad Material

Takafumi Harakeps, Kouji Nansu, Teppei Kurorawa,

Yoshikazu Marunasat

Synopsis : In recent years, the amount of heat generated by mobile devices have increased along

with higher performance and functionality, and heat dissipation measures in the housing

have become an issue. SUS/AI clad is expected as a material that satisfies the requirements

as a structural material for mobile devices because it has high strength, light weight, and

excellent heat dissipation. In this paper, we investigated the manufacturing conditions of

SUS/AI clad material by the surface activated bonding. Only the surface adsorbed molecular

layers of SUS and Al were removed by RF plasma etching treatment, and after bonding,

heat treatment was performed to obtain peel strength comparable to that surface oxide
layer removal. From the TEM / EDS analysis, it is considered that the diffusion of the
SUS component is progressing in the Al oxide layer. As a result, the productivity could be

greatly improved by shortening the RF plasma etching time.

Key Words : surface activated bonding ; stainless steel ; aluminum ; clad ; thermal diffusion ; mobile device

1. ¥ &

A — N7+ EOENA IR, CPU D&M
b5 5G HIE55 D AR LITREYY, &¥05 D F6 BLR 731
MUTHY, EEROBEBIERNFEEEL > TNWD, JiE
PEDM RITiE, BENSHRE < BILB S & 508N H
D, NERERAICIZBYR D B WATRI SR 5T,
—J5T, M EDZD, SO/, el s
WozHREE RO ENTHY, B-MTRZDLS12%
BRlaZ— X & 2 3L W, I TEESIE, €
INTIVEBEERH OBV E LT, AT L RETIVR
ZULDYZ Ty R (SUS/ALZ Ty BH#) #BIFEL T
W3, 79y RMiZ 2B EOSmEEEEATS &
T, BB TRES N WREZE T 2EEMET
b5, SUSHHE AIRERD &5 I & T, EilE TR
ENDHEMEITEN MBS R SN, BN ISR DK

BHEM & U TORARHEEINS.

75y BMOBE LA H DA, BN IS
BOWE Imm LA FO#ER Y T v BMITIE, FEEEICEK
DEAMELTVD Y. L, —BNREZEETHD
B EEEC W EEE T, BEROTE FENEL,
SUS/AL 7 5 v KM D& S il b LM OfAED
B TIE, BERKROEENKRELBRSED, BIRARE
5. TORED, BEEBRICHIRBLEZTS 2 &N BT
HDHM, WIREBEZT> THFHEEOSRENHL <, ~F
FREE N R I N2 BINA )V HERS 7 T O3 N K T
Holm. TOBREMRIROZOITRE TR TORS Z W HE
ETBHHEELTE, BERTOHBTEICEK S ZESE
ETHHRMECEAENRESNTWS ®. KEE
HAESIRICL D7 Ty RMOERTOE 2, £TH
ZEHTTIARM LI Ar 1 F KD MEI R T v
FITBHIET, RlizdE> TWDEENSLBRILY %

* 1 Blrsein  BREILEAIRTEH BY MRV —T 75y RERTF— LA
BIMRITIN—T U5y RERF—LA

* 2 HANBTFERT PR RN SE

* 3 FANHTCAT  HRAELRNATE BFAMR TN —T T —T ) -5 —

FoL =5 —



RIEMI Vol4l

YIEEICEREL, BAmICEEAEEEmNEZHIE 2
ZOBMEHR L2 B2 P TO—)VERET S 2 &Ik D
BNTObNS. BEVWOMEIOIEMEERmFE L Z2#EET
52 &ET, RETFRETOBAEMNITRELRD. THITXD,
BEREOZEEN VIR, WIRBEZTTS 2 & THEHEMEIC
ENDZ Ty RMRELNS=D, SUS/ALZ 5w Bt
DOHEGEIZHEL TV, LhLl, 7IXXICLDEHDOE
L 252 2ICkREL, EMEAER 215512138 20nm 2L
rFOTVF O INMNRETH D, FDRYD, TyF T
MFENAE<ZD, AEENENFEEZAGL TWE £
ZTC, REEMECEGETORAERmIREZSITL, #
BANZXLERET D ET, Ty F > FREEREC
K B EEMEN EOSTREN R L S R R S TS .

2. QEGE

2.1

SUS/AlZ 5 v R#M @ FEMITIE JEH0.05mm ~
0.1lmm @ SUS§fE (JIS SUS304) B X UVEHA 0.17mm
~ 04mm @ Al # (JIS A1050) Z W/,

R

2.2 SUS/Al 5y RHDOTES -

Figl TAEBR THWEHGEBEZRT. AEEHEITS
g 7o XLy F 2T F v N—EFELEF v > )N—T
I Tnwad, TyF o 7F v N\N—IZid £ FEMmE
ICBHBATTRE/R > ¥ v 7 —DIREBEINTH D, EHETH
THRIZERE T T AR Ty F o TWuETH D,
TIAEBNE, SUSEE AlME 1ty BT 1T, Tv
FUF v N—HNO L FEMBICHEL, 1.0 X 10°Pa
DIFETHEZE S E2fTo721%%, 3.0 X 10'Pa/ED Ar
HAZBLZYF o TF v 2 )N—=IZE AL, SUSHEE ALK
ENEFNEGERE TS ATy F & To 75X
SR Ar B AZEIEL, v vy —2HE,
MRl Z B abd CELEHICED, ELmE 0.4MN
WCO—=)VEETHIETI Ty REG L.

ZOBF v oN=noT > TIVEROEL, Bz
TV, SUS/ALZ T KM 2ERL /-

3 BRI

3.1 A—Tzhd P EA L& BAZF PDILHRT A
SUS i KO AL KT O W fE At & R 5 D 5

WHEIUSUS/AL Y Ty RMOFESHITE, F—2x

ET ot (AES @ Auger Electron Spectroscopy,

HASEFHRE JTUMP-7000) %W, S HRIOITLHES

WEfT-> 7.

2.
2.

2.3.2 E-INERET
SUS/Al 27 Z v BMOER N E LT, JIS C6471
WML T, 180° E—)VidBrziTo7z. E—ILidBriZE

etching unit  SUS foil

shutter H
. rolling unit

""" ; \ i @ |
electrode \ H Al plate_ :

cassette
Fig.1 Schematic of SUS/Al bonding equipment
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Fig.2 AES depth analysis of carbon atoms of raw material: (a) SUS304 (b) A1050
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Fig.3 AES depth analysis of raw material: (a) SUS304 (b) A1050

Table1 Manufacturing conditions for SUS / Al clad
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Fig.4 AES depth analysis of oxygen atoms of SUS/Al
clad material after bonding
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Fig.5 Peel strength of SUS / Al clad material before and
after heat treatment
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Fig.6 Effect of temperature on peel strength of SUS / Al
clad material
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Fig.7 TEM image of SUS / Al clad material bonding interface after heat
treatment at a) 100 °C, b) 200 °C, ¢) 400°C
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Fig.8 EDS analysis result of diffusion state of metal atoms a) Al, b) Fe, C) Cr, d) Ni
at the bonding interface of SUS / Al clad material after heat treatment
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Fig.9 Product example of SUS / Al clad material:
0.05mmSUS304 / 0.2mmA1050 /0.05mmSUS304
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Table3 Characteristic value of SUS / Al clad material

Clad material Single material
Mzzflll‘;ed Cai‘;‘lllllfed A1050  SUS304
SUS304 0.05 0.05
Thickness /mm  A1050 0.2 0.2 03 03
SUS304 0.05 0.05
Hardness / HV 320 320 69 315
Density / g/cm® 4.4 4.4 2.7 7.9
Thermal conductivity / W/mK 163 163 236 16.3
Tensile strength / MPa 401 433 229 841
Yield strength / MPa 360 330 191 608
Elongation / % 14 12 4 28
Peel strength / N/cm 15 - . -
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[ Test conditions]
*Heater power: I|W
*Heater size: 12mm X 12mm X 2.5mm
*Sample size: 56mm X 90mm X 0.3mm
* Ambient temperature: 22°C
*Thermally conductive interface tapes

: Thermal resistance 1.7 cm?*K/W

*Thermography: FLIR C3-X

Heater: 12mm X 12mm

Thermally conductive
interface tapes

—5

Sample

Heat insulator

Heater

90mm

56mm

Fig.10 Heat dissipation evaluation test method
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’ /0.05mm SUS305
Thermography image
Heater temperature / °C 73.2 48.2

Fig.11 Results of heat dissipation test
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