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Rolling processing of spray co- deposition 7075/ SiG, composite

ZHANG Fuquan, CHEN Zhen-hua, YAN Hongge,
YUAN Wuhua, TANG Shao-qiu, FU Jiexing
(School of M aterials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The effects of rolling processing on the formability, microstructure and mechanical properties of the as-
extruded spray co-deposited 7075/ SiC, composite were investigated. The results show that the extruded thick sheet
exhibits excellent formability along the extrusion direction. Cross rolling processing can enhance the formability and
mechanical properties of the 7075/ SiC, sheet. The rolling processing leads to the refinement of SiC particles and the
distribution state. Furthermore, the optimal properties of the sheet are: yield strength 536.2 M Pa, ultimate tensile

strength 670.2 MPa, and elongation 4. 8%, respectively.

Key words: 7075/ SiC, composite; spray co-deposition; rolling process; sheet

Wi R URE 3 9 B0 2k 55 AR AR I B AT R
%« PLOm R K PO v L IR AL T B 0 L AT

IR BRI A, BN HENUR LA

WG ey R E S EEAUR, H AR e o
I EMEHRAE, SOV TSR S BAR B BT 5T
TF R ) B U

H HIRORE 3 55 B 5 S AR AT 97 1 E AR P A
MEHE o RE MO A LS M A T T, HOT
WA AR 2 05 s, T ALEIS R G40k
RIS, R, T FRRURL 9 s e = A6
FHEAR ] % T2 BB 5 B AT IR B 2 A BRI 5K

© EETH: WA AHEELZSRBIE(02]]YB006)
WeFe H#3: 200501 -07; &7 H#A: 200505~ 09
YEZ WA SRAE42(19627), B, BI#HEZ.

B 2 P AE. . AE S A AT RHERR PR 1 2% X BEAR KT
T T B b ZH U SiCORURL 2 A 3 AT
REPRIREL, HIREL S L0 A AR R R
JEPEREMALIN |« 2 PR RE A B0 . H AT AU Y
SEREE S 4ORE IR L il 46 U5 VR T B B PR B G
BRI GV WU R UTIRIESE L AR B
EVAHIE R AMRIEL, WIAFAE SR & SR 20
FK e a2 g RO 5 2R AR 2 TRV 5y
AT ST R N AR R R RV SRR % R
BRI oA v, HoHE DL R RS R .
KW ILTORBA ] % LR B A AR A JTR

WIRSEH: IKAR4A, RI#P%; Hih: 0731-8821648; f4H: 0731-8821483; E-mail: Zhangfq@ hnu. cn



« 1132 ¢ o E 4R

2005 4 7 H

WA . SE M A R AR5
FRAT AT« 2% 5 1) 4% KRS HORME AR A, 3T Aok )
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IR . BIEFCEL I T X R A A R AR Rl T P B S
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Bt BATWT 3 382 S AU L TIRR Bl R &
MR, TZZHNE2.
R 7075 FA KA S
Table 1 Chemical composition of

7075 aluminium alloy( mass fraction, %)

Zn Mg Cu Ni
5.1-6.1 2.1-2.9 1.2-2.0 0.8-1.2
Zr Mn Cr Al
0.8 0.3 0.18-0.28 Bal.

®2 WHLTIR T ZSH
Table 2 Processing parameters of

spray co-deposition

Atomization Gas Fluid Deposition
temperature/ pressure/ diameter/ distance/
C MPa mm mm
940 ~ 980 0.871.0 3.473.8 200~ 220
Substrate Scan Particulate Atomization
rotating speed/ period/  injection pressure/ angle/
(r* min~ 1) s MPa °)
100 ~ 200 1525 0.5 30

[ K 4% BRI B 42 4 d650 mm, 15 500~ 800
mm . FFERTEHI KBS d630 mm KL . HFHFIE
SEISYEPEREAR N T 1250M N $5 ML E3EAT, #F
JEFINAE K d650 mm . HEBLE P R 330 mm
x 125 mm, FIEL X 8. 0. 5 Hs I IR in FAs,
J3 420~ 440 C, LRI 8 by B s £ I HAGELFE
H 430 C, FAHEHER 0.2~ 0.5 m/ min, FMEFE
T OLREAT Y .

WENEL I S2 I/ d360 mm % 600 mm XUFR # 4L,
MUEIEAT . B JEAR R EURE, 76 PR bl o J5
910 mm fR/NERBEAT 22 08 IR BEL . 4 B XUHR AL

LR ELE T M S5 RIT MR R, BITEXT
3P ELEITT I, BIPAT T8 R 07 m ke b G L7
X, FHETHEITMIER AR T, BT
B THET7 ) EASR AT LS 77 200 28 SCELHI
K.

PELBADTE B e HI7E 80% it . EIKE T &
{10 B9 T 2L T 2RI EAT (R G BE  ETT 2~ 3
B, BT ENESIE 10% LLE, 7% ~ 8%
BAEE . & 30% )5, ERETERAIE 10% ~
20%, VARSI FAKL 8 R B TE R A 1R IR K TR]
Y e 80% 5, FTHHTAEL . BT MBI EROK,
PR, BOASLIE R N R HITE 5% ~ 10% 2
B, R —& R, NS 2 XL
. AT E A T2 R E R AT A LA IR
K, LA BRI TREAL B2 = At kR 2B 1 . L3 A 0. 43
m/ s( S50 It R rp AL S B A e ), FAELHT N
MK 350~ 470 C, LR¥EET A 120 min . 18 K H
Bk R 415 °C, LRI 30 min . #ELR
FLABGIE N, VLR S s vl RV e

7E Leitz MM 6 EFX S AH Z/EEA H ~ 800 HEE
AT H R G MW %2, £ WDW ~ 200 FAL#=
T 77 BE IR AL L AT R AP SE I8, R A A

1 mm/ min.
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R, B 2 P AT AR A . B
Bl 2 AL, URRER A ok U4 SiCOBURLA) A
¥, THERBRIAS, HAEKE SiC Bk 52
W&l 5 A A AE — € B A AL o B T IR I SiC

Bl 1 7075/ SiC, VIR T
Fig. 1 Photograph of 7075/ SiC, composite
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K2 7075/ SiC, VIR B LU
Fig.2 Optical microstructure of
as-deposited 7075/ SiC, composite
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Bl 3 7075/ SiC, Bt HBORHE A S L S8 B A AL 4]
Fig. 3 Photo of 7075/ SiC, composite extruded

sheet and typically optical microstructures
(a) —Photo of extruded sheet;

(b), (¢) —Optical microstructures
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Fig. 4 7075/ SiC, composite rolled

sheets under different rolling methods

(a) —Transverse rolling; (b) —Flat rolling;
(¢) —Cross rolling

R 3PN 410 CHE, RAAS R L4177 &L
IR Z T6 $uAbBE 5 (460 °C . 20 min ¥ k+ 120
'C .20 h) KA PR RESE R S5 R . HRAT L, A 4L
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® 3 AFELHTT X ELHIBRAS ) T 2 g

Table 3 M echanical properties of 7075/ SiC,

composite sheets under different rolling methods

Rolling method 1\/([)sfl’a N?I{a Z GEICa
Transverse rolling ~ 501.5 591.2 3.7 90
Flat rolling 563.3 648.5 4.1 92
Cross rolling 542.5 666. 5 4.6 93
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2.4 LG E XS BPRE O M BE AN ) 2 RE 5
SRR T 350 0390 . 410 .430 . 470 CH 5 A
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Table 4 M echanical properties of
7075/ SiCy composite sheets under

different rolling temperatures

Rolling temperature/ o/ O,/ v
€ MPa MPa %

350 440. 8 551.0 2.0

390 521.9 601. 4 4.1

410 542.5 666. 5 4.6

430 536.2 670. 2 4.8

470 523.5 581.6 2.5
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Fig.5 Effect of deformation levels on SiC particles distribution
(a)—e=8%; (b)—e=30%; (c)—e=64.6%; (d)—e=289.8%
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B6 7075/SiC, Ea# Bt SiC Bk K LY 52
Fig. 6 SEM images of SiC particles in
7075/SiC, composite
(a)—As-deposited 7075/SiC, composite;
(b)—Extruded 7075/SiC, composite;
(e)—Rolled 7075/SiC, composite
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