o115 6 ) TEEREEFIR 2001 4F 12 JJ
Vol. 11 No. 6 The Chinese Journal of Nonferrous Metals Dec. 2001

[STEHE] 1004- 0609(2001) 06— 1069- 05

HIEkFIZE 7005 85 & N F R EMER ST

AN, FEM, FiF!,
Xz, pNER R RNGIEE Ry alitgt, B

Z A, FER, wEE,

\/2’ % ﬁuz

(1. ey MRBRE S TR, Kb 410083; 2. W4 L), HEIK 401326)

] x4 kA 7005

—

AA G REAT T RSBt Mo Vi KL IR MO AL 200 B, W9 T BF IR L BE © 5 I

JE K TT LB R AR B 4 2 P RE R SE W) . S 5 SRR W] R AR 5% s o R R A O S T A — S R B g

il

g B E

R VIES i SN

— —

B9 S] TG 113.25° 1; TG 115.21%5.3

%%ﬁiﬂ] HEkF 42, 7005 8854, FELHTIE; Bk, R
i [ SCERERIRAD] A

A ) AR RE, ERE ) 27 1 BE S R e KR A DR 3R R s e R I RO D A LR S MR B, B R R
I8 R — ST I R TR], WS A b M sRAk DOAHRURL AN D L AT s, HOE SRR JC e A s, B 2 4 A
RAG I A RE o R R R G R I RN TR X B A < AR N, A R SORIRL R, JE DOTE A
EL
~F

BRI 5 2 DR L o MR G T o G L s AT
U Y05 TR A5 O 2 At 5 [ 5 A A ol R AR 7
WEEIEE 4, Sk Fh s - B R A ik v g
kL JRHE L HESL KRR F AR A 4 et Y
WL 7005 F554H IAIGE SR Mn, Cr, Zr 555
TG EE T DAAT RO B 4 1 T 45 i R T SR
BREGAEEREE IR EED Y. ME ICE,
VAW HFH A48T K kA& 4E(KOK) %) K B
WA AE N O A, HEUS T R
o AR H B R T AR L8 ik K 20+ N 2% B2 o)
7005 4565 4 71 24 T e 1 5 e S G BOW s A6 AL A
K ILIFEN IR T, BB E S 4 7 v JE
ARxa, BNZEASEEBEBT, ZSCILP0E S
2El  mErS T RENES &AM . HIER
PLZE Gk BB M AL S 1 7005 48 & 4 A Bl R T
FELEFT K T EFNB J5 IR 20 T 20 A 4 121
REMISZ I, JF TOU AR BEAX BT T & S A0 i TR BE %
GINER

1 XI§

SH A4 7005 A e, JEMANTEE M
Mn, Cr, Zr, &4k )GEHHIGE N d160 mm 1]
BEMR . AR X BE M BEATHE V) © 5040 R K A Bt

© [EHEWEH] ERFEr= AL a7 8 B AR TR H (980411)
[fEZ RN EA(1952- ), B, #942.

I, FFAE 2500 t BrHL LB LR 6 mm 520
RIKE . BEISIRE 7 M 440, 460, 480, 500 Al 520 C
HFr, BFEEEES A1, 385 m/min =F . FFEE
JESLRVHEAT ARG K, VB K G D AT K 1
P BT b B, W2 20 g s, 1S AE
105 Cif % 8 h, SRJ57E 155 CRIf%% 8 h 5¢ 16 h.
W I RO AR A E A 270 mm, B0 20 mm,
JERER 6 mm FIFE N, % GB97 —86 il i fif ik
B AFE

fifi & 528G /F Brinell Hardness Tester HBE-3000
WEPE v EHEAT o REASRAEI 5 A AL, B .
PR 5 7E CSS-44100 H T AR 5 WL b %
GB228 —87 HHAT . AE i FBEH 10 mm % 10 mm
x5mm [ F 6 B 4 AR AR, 48 B HI s 5 A
Keller 3457142 1 1 min, 7E Neophot 21 J¢ %% & Tl i
T AW ER . AR T 2R S Ao 45 44 43 #T
7t H-800 &5 LG5 T AT .

2 HRERW
2.1 HEEFEFRIZREYHENSEHEMN

RE A9

R T AU R WA T 25 0 ) 2
PERELR, BARRG W T B, HEewI 7
g A

[ YeFs BHA] 2001- 03— 02; [1&iT B#A] 2001- 06— 12



* 1070 - SHEEERGEAGE S 2001 4 12 A
R1 7005 i TE&MT IR
Table 1 M echanical properties of 7005 alloy under some typical technique conditions
Suiripls M echanical property
Technological conditions

number 0,/ M Pa Gp.»/ M Pa & % HB
1 440 C, 5 m/min, wind quenching, 105 C, 8h+ 155 C, 8h aging 395 330 12 117
3 460 'C, 3 miwmin waterquendhing, 105 C, 8hs 155 €, 16haging 985 169 17 78
3 460 'C, 4 m/min, waterquenching, 105'C, 8kt 155 '€, Shaghg 955 280 13 101
4 480 C, 5 m/min, wind quenching, 105 ‘C, 8 h+ 155 C, 8 h aging 355 275 13 101
5 500 C, 3m/min,windquenching, 105 C, 8h+ 155 C, 8h aging 350 270 13 99
§ 520 F, 1ofminwaterauentitig, 105 €, 8ht 155 T Bhaogng 380 255 13 95
7 Annealing, 440 'C, 1h, furnace cooling 195 85 22 50
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Fig. 1 Optical microstructures of 7005 alloys

(a) —460 C, 5 m/ min, wind-quenching; (b) —520 C, 1 m/min, water quenching
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Fig. 2 Typical transition electron microscope images of several technique
(a) —440 C, 5m/min extrusion, wind-quenching, 105 'C, 8 h+ 155 'C, 8 h aging;
(b) —520 C, 1 m/min extrusion, water-quenching, 105 C, 8 h+ 155 C, 8 h aging;
(¢) =460 C, 3 m/min extrusion, water quenching, 105 C, 8 h+ 155 'C, 16 h aging; (d) —440 Cl h annealing
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Mechanical properties and microscopic structure analysis of

7005 alloys employed in underground railway trains

WANG Ming-pu', WANG Zhrwei', WANG Zheng-an', LI Zhou',
YIN Zhrmin', PENG Zhrhui', LIU Jing-an’, SUN Xrnan®,
ZHU Mingfeng®, YANG Churrmei’, HUANG Ping®, TANG Jian®
(1. Department of Materials Science and Engineering, Central South U niversity,
Changsha 410083, P.R. China;
2. Southwestern Aluminum Fabrication Plant, Chongqing 401326, P. R. china)

[ Abstract] The effects of the extrusion temperature, extrusion speed, quenching way and aging conditions on the mechanical prop-
erties of 7005 alloys were studied by the omrline extrusion experiments and transmitted electron microscopic analysis. The results show
that reducing extrusion speed and quenching speed can improve the mechanical properties of the alloys to a certain extent, but the
most obvious factors on the mechanical properties of the alloys are extrusion temperature and aging conditions. Higher mechanical
properties can be acquired on lower extrusion temperature and shorter aging time. Transmitted electron microscopic analysis shows
that T “precipitated phase is smaller in size and evenly distributed and PFZ near grain boundary is narrow on lower extrusion tempera-
ture and shorter aging time, so the mechanical property of alloys can be improved. Overaging can be generated on higher extrusion
temperature and longer aging time, and the coarse T~ precipitated phase distributed unevenly arises, which can result in worse me-

chanical property.

[Key words] underground railway trains; 7005A1 alloys; online extrusion; quenching; secondary aging
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