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Development of Ultra-Precision Exfoliation Technology for

Hard-to-Process Materials
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Abstract

Hydrogen ion-implantation into Hard-to-Process Materials and subsequent heat treatment causes

dome-shaped gas-filled blisters and craters appear on the surface. This method becomes an attractive nano

fabrication technology having high accuracy and high environment-friendly process. We newly tried for this

technique to metal materials, such as titanium and aluminum-ally, and a CFRP composit material. When the

same conditions as a semiconductor crystal were used, in the aluminum Magnesium alloy, the scparation

phenomenon was able to be found out on the surface. The existence of the crystalline phase considered to have

formed by the rolling has leaded exfoliation.

1. f&

half

ASENRFTET AL, b5 0 E, FFlCalhE,
ek, TIEMOMRIAREEERTH S, 2010 4
124 T P10 (RS ARESRRIEE 10 ElHTIE 25)
DR s, ZOR CEREANERE, 0, {lioh T
Ol RAL, B R LTz,

HENHRERE CIE, 2015 FEFBEAE~OREHKE
TMRBEE oo TR Y HFEROBRILA M ICHEET S
VERBH Y, @ol T A S A RO LT,
BB T A = A ETIRT S A LA PR
HEEOESEROREI RS b TWD, o, M2k
FESE T, C-FRP MR (Lol LTlibhbgd i
A5, B () L T TRICWEFRE Al Els %L T
WA, ERMEAE ST F e LI SER & LTEL
b TOANR, ZOINTICEE O L o fL ¥ —%
HROINTWELEDORERTHS., A LOHEIOITE
i, (RBEARTTE QMBI RN L Rb LR TV,
— b Bl L ToERES W EE AT, Bk R
=N FAT L—SEEHicEMEmar, w17 a-F
JEEOMNELEEAHETH S, & 6 ICEREHHR
O L7 mgic L v | i =— A lCi 2 5 LT

i BT R
T TR

LA AR (B
MO ET AT ERT (BT

ot BRT 52 bEECTH D, Fio, EREHA
Dt oA T oSN ERRICRE RERE TR
ERIM BTV DN, BN Lo ToR AR IR
I THD, fERICWLEEONT R bUNC TR
O B35 LU AR [ RS Al g e 2 5 2 5 2 &
T, TR, WAKESGLND, 7 A
ZuTICB W TIEEFREIL L E TN T T A
~DA F N EFHOSEHPEA RS ETH B,

A A ENTEEERERO T TR Bl L LT
HuebhTend, BIE p/n P EEROBROI-H O
=Ry MEA, TS ADBRFHEDBRE (T4 742
A S, R asEEE, EARMEEE) 4 Efke Th
%o MEHINTA~DIEM DR, F-18 oW BED gt
Lok LB L BILD, ITETIEA AL I ) FEERE
FA 7 B BN L e B S0 AN LOMET & 4
HOEME LTHBIIIERLTWD, £nEx ¥ —1
Fro e LTFW 74— FEFEEL (RBS) , itk
ek T (BRDA) &L Db b T 557 /31 A Ok
i+ SPHTRE 2R B .

19



20

LR S E TN R AT Se e, 95 16 &,

Figure 1 Cross-section TEM image of Si
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Figure 2 Cross-section TEM image of Al-Mg
Alloy
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Figure 3 Heated surface of Si(a)
and Al-Mg Alloy(b)
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Figure 4 Cross sectional TEM image of ion implanted hard-to-process materials
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(b) Whitening over 570°C
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(C) Grain boundary in ion-
implanted area (XTEM image)

(d) Blistering(bulge) 550°C ~600°C (e)Result of EDS as annealed

Figure 5 SEM surface image of Mg-Al Alloy(AZ31) and Cross-sectinonal TEM image
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Figure 6 Cross-sectional TEM image of Al-Mg Alloy(a) and CFRP(b)
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