5526 4555 2 4
Volume 26 Number 2

TEERERFR

The Chinese Journal of Nonferrous Metals

2016 42 H

XEHRS: 1004-0609(2016)02-0261-11

BEERSEMRAEFHEAR TR

February 2016

RIS R E AR O B

BRAHE, £ R, AR, A

, BOX, gHKE

AL oR RS HUbR AR & B 3k 2% B Biis = hihlid TR, bt 100191)

. W BE R S, B AR R O SR AR A s O SRR (14 7 i, S HXT PR RE (Wi
TSR B R A IS R ORN I R R A3 SRR WA ) A BRI R LT RS BER . e
HEsBEEA AR, WEMIT, JLHFMoS N, FRARIRAEEE I R o AU R BU B (R . i P g
(BRI = Iud A = Je 3L S IO B SEL e A Bt L, AR ACRORE 55 0K A S AR R P AT BAT U R 78 58
LB, B R MR A ECE L. OB RO, FE TR AR & SR DTSR BRI IR, TTx}

ARLEE I S AN I
KB WA ISR BN
PESES: TF124 XEKARERD: A

BEIERE GBI A R, mE . #
B LA BB il R AR i, T N TR R
KHLAIHIEE L RA SR R R S BB PN 2 —
FIRIFEMR . ARBA MRS R A, 15 LAERG 1R T
ESIPN ) RP E o

HAET, E NI ARES SR § & K2 R
FH S thl+be 45 1 % T2 . SCHAFFR Z581%) Al-3.8Cu-
1Mg-0.7Si. Al-4Cu-0.6Si-0.1Mg. Al-4Cu-1.2Mg # K
7£ 100~500 MPa NEAT i Hs K il SRS AEAN [FIBe4h i
AP TS, FRIXTT Al-Cu-Mg(-SiyBy A #1 KL,
B A TR RS A /<. GOKCE %
WF9Y T Al-Cu-Mg ¥y K25t 400 MPa & s s, 78
590 ‘CEAA M NEe4s 1.5 h LU J) 24168, BF9T
R, Sl e s Jo MORHFIRE ) W 2458 % ) 86 MPa 12
%] 466 MPa, AHEHER T 2 f5. PADMAVATHI %)
WL T 2712 8565 G M ORTE 200~400 MPa T i, 7
570~630 ‘C A BN T EMERE, FaHXET 2712 884
SRR B I s ile 4l 12245000 400 MPa. 590 C,
I HLG SR AL 1 (T4) Be A DR g 27 Pk e K 4
Tto SR, JE IR e s - Re g BRI 48 B A
Fegh U DRIRIN R IR ) Fe il [a) 252k 22 A
RSB AR ERE = 2R, T E TR R

Igis B#A: 2015-05-06; EiTHHE: 2015-11-23

HEAS I BRG SRR A R, B A A R b B
SET B S RS R REE i, KK
PR S I TERE, SRATAGER S T 20 maah R
ELRRREAT S5 18IE, AN SRS IR S5 7], i I vl
HoRO AR B IS HIRRe g f s —h—, i TR AR
BRI T2, Rl T RA AN IS5
i, AR R T2 S — AR %, RORER
T EAPRHG R A, A TN A, R AR
WU S50 50 A R 928 T R S 2% AT
{1 et £ B A BT BR A <ol AR I8 1) — A AR
Fro EIE FE AN XD & Sob AR TGS I 25 ST
WFARARIEIE />, BALOG S5 VR LR F #5612
R UERRR AR I RSP RERR R, R A K 40 K 2
Brii oA e b At b, e TR R . AR
RS I T 2R AR T 26 =8 —, 5k
BB AR & AR — D il

FEHEAT IEER I IR, ZRRER AR B 2,
SR i A, SR RECE . h TR
ERAENEEMNIE, OEESRE TA R
HLL AR T A AR S T AARSE B0 S TR e
DI T BRGNS O AR B L
TAFIG A S e HT, B NSNS BB

BIEEE: T W, s Wi 18911241921; E-mail: wanggang198733673@126.com



262 hEA SRR

2016 2 H

SRR e P T (OB SO A P, 3P0 SR PR A
VS T BRIGRL TG AU X R I BRI, 15
st TR R 2, BRI AES MK 7 2 R
BT MR S A3 . RSV T AR
Ti-5A1-2.5Sn M)A S Hod B b S i s m, 24
WAEFEREE 5 mm, WAREEARGEE LB L. IF
FLAEBUSRACHI, R B0 2 L e IR AR K,
(R IR 4 R 5. SR i R A
BEJEXF Ti-5A1-2.5Sn ELI A 48 R EBCEALAT Iy (T
FRM, FEMREAR R, AR BRI
SEUR [ KO AR B R, (0 I 50 )
(1) S0 T 28 R T

ASAEZE T2 A 2412 AR, R
I 3 FiOR [ BE R s BT SR R O%, 454
BAEML, 52 AT LA R S 250 ) 1) 7 1
FI, @ TR S50 BT B 1 2 8 56 2R
Ko N T BIAGRTE MY BONE, IR TR
A JEL R T b A A S T e B ) S

1 325§

ARSI SR ) 2A12 45640 t b st Hi AR
WrRF BRI AT IR RS AL, 120k A i 45 8 1 ie e
HLAR 25 02 (PREP) il 4%, B R 46252 1 43 RIS A RRAIE
e 1 MK 2 pral. AR 1060 204, JERE5r 1A
3.2 M 1 mm(% 5 AL . 1), A&EA 60 mm, &
FER 120 mm, A5 H AETEEAT A2 IE B, 22BREAIN AR
TR EAAEEENEE ERmyG . oK IR R e
VSR—200 I #5h 248 Foeil, $RsAi% N 30 Hz,
PB4 45 min, $RE) 5 A R 7o TR RA % Tk

F1 2A12 8BS R 2E R

) 1.76~1.89 g/em’ . WSS, F400 TF, #H4
ENMIAEERE 1X107 Pa.

RIS R B & ABB A w47 (1)
QIH-15 BYAEEF AL, Hodsemyifi B2 nfik 2000 'C, #x
R I ATIA 200 MPa, e KA R RS R d 150
mm X 170 mm. ASSEE T He i ) 5 ey il 52 R s g
43504 590 ‘C+ 120 MPa, HER ST 5 L nT fig
IR, FETHE T ReD R BAH MU, 75
ARSI A SR IR BE N s g [0 T s B S AL, Bk
PR T2 1 FiR.

I FH ] KA S S o RS G I R,
S LA AR AR A SRR A ) RS, RS
EAE B 25 RATRT L. FIA D/max—2000 %Y X $f 2
AT (XRD) 73 ATk AR W0AH, - I F RS0 i 00 B i
ARG G AR 5 AP 2, IR 4T B3
)i, 7E Keller idF)(V(HF): V(HCI): V(HNO;): V(H,0)=
1:1.5:2.5:95)4 &5k 40 s, X OLYMPUSB X 51M %4
AR RT CS3400 MUASXT 22 494 i T BB X
TMAHRBAT G, RICRE A AT REWE 730 o i

600

1120

1100

N

=

=
T

180

160
200

Temperature/'C
Pressure/MPa

140

120

= — Pressure
* — Temperature

10

0 6 12
Time/ks
1 PR R v i 2k

Fig.1 Technology curves of HIP

Table 1 Chemical composition of 2A12 aluminum alloy powder (mass fraction, %)

Si Fe Cu Mn

Mg Zn Ti Al

0.50 0.50 3.8-4.9 0.30-0.90

1.20-1.80 0.30 0.15 Bal.

T2 2A12 WA SRR INIEAREAE

Table 2 Basic characteristics of 2A12 aluminum alloy powder

Preparation Geometric

Particle size

Apparent w(0)/

method shape Dyo/um

Dso/}lm

Dog/um density/% %

PREP Spherical 84.78

123.58

174.02 65.30 0.15
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Fig. 2 Photos of HIP specimens
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Fig. 3 Numerical model and calculation result: (a) Numerical model; (b) Calculation result of model III; (c) Calculation result of
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model II; (d) Calculation result of model 1
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Fig. 9 Back-scattered electron images and elements map scanning distributions HIP specimens: (a) Backscattered electron image;
(b) Distribution of O; (¢) Distribution of Mg; (d) Distribution of Cu; (e) Distributions of Al; (f) Composition analysis of point 1
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Shielding effect of capsules and its impact on
mechanical properties of P/M aluminium alloys fabricated by
hot isostatic pressing

LANG Li-hui, WANG Gang, HUANG Xi-na, YU Si, DUAN Wen, XU Qiu-yu

(Manufacture Engineering of Aerospace Vehicle, School of Mechanical Engineering and Automation,

Beihang University, Beijing 100191, China)

Abstract: By numerical simulation and hot isostatic pressing (HIP) tests of aluminum alloy powders, the shielding effect

of capsules and its impact on the mechanical properties of P/M aluminium alloys were studied during the processes of

HIP.

In addition, the experimental equations about the shielding effect of capsules were established. The results show

that the shielding effect of capsules depends on geometry size of capsule, wall thickness and yield strength. The thicker

the capsule, the greater the shielding effect of capsule, which reduces densification during grains rearrangement stage in

the processes of HIP. Binary eutectic liquid phase and ternary eutectic liquid phase would not be squeezed out and the

pores among powder particles are not filled by the liquid phase because of the shielding effect of capsule. Besides,

through tensile mechanical properties tests, the tensile strength and yield strength of P/M aluminium alloys increase when

the capsule becomes thin but the effect on the metal plastic is insignificant.

Key words: aluminum alloy powder; hot isostatic pressing; shielding effect
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