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Behavior of Diffusion Layer Formation for TiNi/6061Al
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Abstract

2.7vol% TiNi/6061 Al composites with TiNi shape memory alloy as reinforcement were fabricated by vacu-

um hot press. It was investigated by OM, SEM, EPMA and XRD analysis for the behavior of diffusion layer formation
on various heat treatment condition. Thickness of diffusion layer was increased proportionally according to heat treat-
ment time. The layer was formed by the mutual diffusion of TiNi and Al. The diffusion rate from TiNi fiber to Al ma-
trix was faster than that of reverse diffusion path. The more diffused layer was formed in Al matrix. The diffusion at
interface layer was consisted of AL Ti, ALNi analyzed by EPMA, XRD results.
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Fig. 1. Hot pressing procedure of TiNi/6061 Al composites.
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Fig. 2. Optical micrographs of diffusion layer with treatment time for 2.7vol%TiNi/6061A1 compos-
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Fig. 4. Change of diffusion layer thickness for 2.7vol% TiNi/
6061 Al composites with heat treatment time at 813K.
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Fig. 5. EPMA analysis of AB line in Fig. 3.
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Fig. 6. EPMA analysis of diffusion layer(AB line) for 40hrs
treated 2.7vol% TiNi/6061 Al composites at 813K.

Fig. 4] vetuiigict. D8] A|zke] $74gel ujet it
o FAe vEAR FoWke BES vl olF &
arbsiel o8] At A o33 22 AE dg 5 9l
et

Y=0.68X+1.05

74 X 957 Az
£ Yehao,
32 gasl BA

Fig. 52} 62 €434 A4 (Fig. 3(a)) %+ 813K ol A

i
o]
e
ofk
oX
i
ot
r>~
ol
o
—n
)



958 gz A12d A12F5 (2002)
@ o ® - B
(a) - (d) -
S S -
7
S U, I I I R
——— o -
A T - S
: 2.00 400 600 800 10.00 12,00 14.00 i 2.00 4.00‘ .00 8.00 10.00 1200 1400 |
® T LA N O
— (0
- ,.__G
e — I Lo e
L i} i __;___A~_D
g B} I o
I - ©
9 g - | B
2.00 400 6.00 8.00 10.00 12.00 14.00 ; 2.00 400 6.00 8.00 10.00 1200 14.00
ﬁ—”v—__ - T
(c)
o oAl oTi oNi
L o o mSi AMg
_D i o e
o Oa
i 2.00 4.00 6.00 .00 10.00 12.00 14.00 |

Fig. 7. EPMA analysis of (a)

4047 AAHT BRARS ABE EPMAE )83+
g Azpolct. Fig. 59 I 9= Fig. 3
o) ARZEE oF § glFo] BArE] FAL ws- ke
= Si, Mgo] Adel] AFHer REHT UL & al
o}, 40/47} Axjz) g AFEW (Fig. 6) A= Ti, Nj,
Al Si, So] A5 BAsl BF YA EE&T Ut 2
2 Mg 94] 7132 Aol HA = o] Yepgo) gibd
& Z o] A3 AHR 7 98 Fig. 6 T4 (a) oA (e)
7218 EPMA 2 AEA S AA5H Fig. 79 vehf sict.
g2 2 AN BE (p)dAE Al Ti, Nie] &e=dde
o EA 2R (Q)AME Al Si, Ti, Ni =%} &4
Mizuuchi” Eo 28t ot&e2 Az€ Al/TINI 5%
AaolA Amel Faze NiTi, TiNi, ¥ ALNiISORE
FAE 9o, TiNiZsAl F& NiTi, 7IAES F&

H
LT/&I‘

~(e) points in AB line of Fig. 6

AlLNie] 3438t As

olAe Z+2t NisTi, ALNie

S 7lo B Alm FT), & o)zl
olstz] sl XRD £4& *‘*l?‘f}"% Fig. 8% & A#E
. GxjE| A Afolx ML oo 1 At ALNi, ALTi
«1 %’:ﬂ 33HEo) EAEH, 40*1” Qg A 2 7A=r)
8 Zrpeke, Adige g AlT TiNiY ZEs ZF4st
ZAe &ad 4 ok = FAE Wi $E3E Sic

Busdnh @2k (b s} (D)
TE7E 3ol AN
& HEE) AEE &

Sk

<

ZA45ta glee o 4 ok EPMA E43747 TiNiel4
o 27hA) #ak3k e BF (Flg 6) &

w
sl o17e BAAE olgstel 4R 4 gtk

D= Dy exp (-Q/k:T)



Intensity

2000

1500

1000

i
ot

T ™ T T T
L4 .
3 ® Al ©AILTi BMgO
= TiNi & Al;Ni 4 TisSig
A
o
o
.
o
A
L ]
a
a
o @
1 1
20 40 80 80 100
20

(a) non—heat treatment

Intensity

959
2000 T T T T T
a
g ® Al ©AITi DMgO
. B TiNi 4 AlNi 8 TigSig
1500 |- -
a
1000 | u N E
L] L
500 é 4
A A
o
iy A |
. N
0 1 i I w 1
20 40 80 80 100

20

(b) 40hr treated at 813K,

Fig. 8. XRD pattern of 2.7vcl% TiNi/6061 Al composites.
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Fig. 9. SEM analysis(element mapping) of diffusion layer for 2.7vol%TiNi/6061Al composites at
813K. (a) optical micrograph (b) Al, (c) Ti, (d) Ni, (e) Si, (f) Mg
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Fig. 10. Schematic illustration of diffusion layer formation for
TiNi/6061 Al composites.
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Fig. 11. Hardness of matrix, fiber, and diffusion layer.
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Table 1. Activation energy of Ti and Niin Al matrix

Host metal Diffusing species Q(KJ/mol)
Al Ti 152.7
Al Ni 145.8
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