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Abstract: A356/6082 composite plate was fabricated by liquid-solid rolling composite technique and subsequent T6 heat
treatment. Microstructure changes of composite plate, interfacial element diffusion, mechanical properties of the shear
strength and micro-hardness before and after T6 heat treatment were researched by optical microscopy (OM) , scanning elec-
tron microscope (SEM) , micro-hardness measurements and shear tests. The results showed that the morphology of eutectic
silicon in the A356 aluminum alloy changes from long, coarse plate-like to fine spherical after T6 heat treatment. The eutec-
tic silicon agglomeration near the interface disappeared and the microstructure is more homogeneous. Near the interface, the
Mg elements obviously diffuse. In addition, the shear strength of composite plate increases from 91. 6 to 139. 2 MPa, and the
micro-hardness near the interface and the substrate both increases significantly. The average hardness value of the A356 side
reaches about 1102. 5 MPa and the average hardness value of the 6082 side reaches about 851. 6 MPa. Micro-hardness value of
the A356 side to the 6082 side decreases gradually along the vertical interface.
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Table 1 Chemical composition of A356 and 6082 aluminum alloy( w /%)

Chemical composition

Alloys
Si Mg Fe Mn Zn Al
A356 7.06 0.27 0.115 0.10 0.10 Bal.
6082 0.85 0.88 0.13 0.42 0.03 Bal.
(a] [b]

Unit:mm
A3#6 alloN\uelt L. 0 |
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6082 aluminum allt'

B - L (o) ABY DR (b) 7n ]
Fig. 1 Schematic of liquid-solid rolling (a) and the shear specimen (b)

S A BRI R A A R AT RE A, X T6 #id
AR Z T6 HAb R & A AR 43 ORI . FH AR 734
N 90% C,H,;0H+10% HCIO, ¥ ¥ %R AE SE 17 B fige JE okt
K HMEF-34: A0 % /#4555 (OM) Fll QUANTA FEG-450 #1373
HLB% (SEM) MR 52 & AL 1) @ i i 40, IR R EDS Xt
GHRETE A BLIEAT T, S T R T #Akb 3 5 4t
SHRETE S A AR T O, (8 Image-Pro Plus 5.0 345811
FHHIE A356 045 4 v M T R E 91 2 TR 3 BORN R K
Bib, AN, R HV-100 & B AEBEHHTE 100 g 267 F
FR¥F 15 s XA 4 T B 19 B R R A HEA TN &, sl f
SRR ZE BRI 204G DU A5 S BT 5 A4S RO 3
E LI RE R /A 1A, TR AR AU Sy e fg . #% & 1b
Fin il 4 R SF R 40 mmx 10 mmx3 mm B BTHIRFE, HR
FH 5 AG 1C-100kN #4EH: fig 1 55 AL I a0 A356/6082 &
BRI SRR RE

3 HREHMH

3.1 Te #AEMESHBRALNIM

A356/6082 B & Mt WAL E 2 Brok, M
[ 2anT LIE Y, K2 T6 AALHLI G A A M A356 5545
SFAR PRI a-ALFHDLAAER T A7, 2 BRI S
FEFE S B KR, A0 6082 B A 4 41 4 S e sk
IERS R i

MPATAS A356 H2 il 6082 KR I ] 28 3ok HL R



WP . T6 HUALHRXT A356/6082 52 & MU AL TR 4H 23 e J1 2 PR RE I F2 MR 179

o E;:‘_;ii“‘tﬁéié&;ﬁ«s;ja " 6082 @
8 'iﬂ"""a’;&‘}‘ _

W

b PR 12 S

e AN
Fig.2  Optical microstructure of A3556/6082 composite plate before

T6 heat treatment (a) and after T6 heat treatment (b)
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Fig. 3 The average area fraction and aspect ratio of A356 aluminum al-

loy matrix before and after T6 heat treatment
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Fig. 4 SEM image of the A356/6082 composite plate interface before

T6 heat treatment (a, b) and after T6 heat treatment (c, d)

R T e A BT S TR RO O, RS
X2 A MRV 3 B 5 e A TR T, WA S R,
H11& 5a AT, FHiE X Mg DGR M50 B T I B S B,
A356 H A4 6082 i A SRR AE Mg TR IRIE 2, 4
JERLAS A356 LRBEAE 6082 Hotl LT, T fE AL,
K /N S Rk AR B m I, S EBHAY T Mg ot
FY L T BbIE, AL SRS LA B, H
PG, Mg 1345 A8 & T 49 M0 3R ThT RE Ay sl 4, 5
BIRE, ME Sb rTLVE N, RREXEEK, TR m
BTG — . PO AR S50 1 Y [ 5 18 B Oy 545 ¢, KT
A356 FFLATRLEE 575 C, TERENVES RS, —J51H Si, Mg
TCEB EEAE a-AL T, BRI , Si fE R R
B RIR L 1. 65% , L1 ik Tt 050 38 g AV i ik 20> 5
O, SRR L SRR AR Bk, (1) 4 AR
TUIBAIE T Y A IR N 540 C i, Sk REER AL FR AR
3 min PYEIATSE AL .
2w M (Aj P

9 Dy \¢ ®
X, 7 ERARETE]; @ FRREER T HAR; v Rm AVSI
FLifRE; p FEPIR Si IEIREAR; DR Si 7E AL PR EY
ARG T HERRE, nT0L, 78 545 C FARIES hiF,
AR R R OS5, TEJEH T Si, Mg JLRTE a-Al
R, S b S R A ALAKRET 6082 LA Al AR K
I ARG R, EA AL K35,

T max

(1)



180 Hh [ R 2E

o5 38 %

ssrenspusn s
80 100 120 140

wm

K5 Te FAALIIHET (a) K T6 HAEIE (b) 1 3 H AL J7 7] Mg LR
oA

Fig. 5 Distribution of Mg element along vertical direction before T6 heat

treatment(a) and after T6 heat treatment (b)
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Fig. 6 The concentration distribution of Mg element near the interface of
A356/6082 before T6 heat treatment (a) and after T6 heat treat-
ment (b)
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Table 2 Shear strength of A356 aluminum alloy, 6082 aluminum alloy and A356/6082 composite plate before and after T6 heat treatment' '’

Materials Shear strength before T6 heat treatment/MPa Shear strength after T6 heat treatment/MPa
A356 aluminum alloy 109. 4 154.6
6082 aluminum alloy 182.5 184.3
A356/6082 composite plate 91.6 139.2
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Fig. 7 SEM image of shear fracture morphology of A356/6082 com-
posite plate: 6082 aluminum alloy sides before (a) and after
(¢) T6 heat treatment; A356 aluminum alloy sides before (b)
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Fig. 8 The micro-hardness distribution of A3556/6082 com-
posite plate in vertical direction before and T6 after

heat treatment
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