g8k mom
201446 A

B B R 5 N H
MATERIALS RESEARCH AND APPLICATION

Vol. 8,No. 2
Jun. 2014

XWBRE1673-9981(2014)02-0097-06

ZHSZUEHERSER

mAERRENNTH”

HAE,HFE, 2 5%, RXE B W% #

FRETUEARRERC MACERHER .S K /~M 510650

W EEEMRENS~ITIK,NEHEERO0.01~1 s MENHT  RAREHEXRART XE BT
HIRARSMBEREN AT GREN - EFETRAHTRASNRERRIURKLAR X
HRERAERROTRETHSHERA - HEERN. ETFTREGRRFABIMNEE BT
HEERINEN 6 RETABRNNMEZEAGEANEL, SLRBEMLER KRB EERY

WEMEEHUHREAESHRENH.

XBA - EEHUHEREE BB WEN s R HWBEE

hE YA E:TG146.2

BEE A NIFRR BN A0 HE3R A Roxt S 9 %
v, T4 5 I 3 A 4 60 TF & AN R B 5T B 4
FEY HEFREN XA SN LRSS TFRT
PERBRDY RS T LB RE. AT E T
EHA VN ERE S ERERIE 5 H RAS AR
BB R R S T H T A B, A BEXN TS
SN ERAL S HRTHT N HETEAQHR. &
SNk, HEAKASSHHRETEEPEYYH
B e O o e B O ST, T LR T
7R BB R .

B E T 2 AR o B AR B 0 R R A
F R AT RAE , 8 o AR WAL S B
B R AR o R B AR, A TR ZE T 1t AR e
HIAHINEIE. B R B A 45 25 B A 4 1T 3
KELH B R BT A B P 89 WA B A B LA
B FEX SR, Sellars C M %5 AU $8 i f9
TG A MR R B 5 PR T AL BB R TG AT R
EEX, R HE—SBIE, RRH T % B
45 f 2 HI AR R R R UK R & & O B T 47 907,
ot 25 T 47 4 10 0 A S .

ARRUEE S B ZRAE L R, Bt

Wi AR :2014-02-25

TRARIRE A

Gleeble-1500 #4E P b # 47 B B ik 45 AR, BF
REMEETESR  EREBEMNTEENEGEH
WMENNHER, KFBXHBZUNREASEERR
BRI Z2HAHTHNNE BIKXSLERR
T AETE B #9335 A 7 T A 4 B (O g R AR A
), A FREGBZ VB HEFA S S T RO REE
PMITZHEITURRE IBHAAHRERE
R AR BRI R,

1 LRHABRFE

REHMARALERE N EHENEHBHY
HIBREE S, 2N URE 2 $, %) :Cu-36. 3Zn-
1. 76Mg-0. 5Bi-0. 5Sb, & MM AL A& 1 frR. R
ALY BESWEES 10 mm, K 15 mm
BB AR, 458 78 Gleeble-1500 # & H1H1 | 3
7. AT EGE L B T, 76 FE 3k 5 500 v o ok 4tb e —
B 1 mm BHGEEHATEE, LW EE BT
HNEEERSWER. BEEFRBRELEELE
% 823~973 K, M EFEE Y 0.01~1 s™', B E
HBELRK 60%. EGRRTERG, LEIAE. XA

» BEWE T HRERTEHE S M HE (No. 2012B091100038) 5 J M i B 1+ %030 B (7411804513611 MA G S MAREB LB s %

£ (2012B001)
EMN -HEFTOI7), B, IHHEEA ML,















102 % OB B

£ 5 M H 2014

ence of bismuth and lead on the formation of the struc-
ture of experimental alloys with a Cu-30% Zn based com-
position during crystallization, deformation, and thermal
treatment[ J]. Russian Journal of Non-ferrous Metals,
2010,51(6):476-482.

[5] XIAOL R, SHU X P, YI D Q, et al. Microstructure
and properties of unleaded free-cutting brass containing
stibium[J]. Trans Nonferrous Met Soc China, 2007,
17. 1055-1059.

[6] ATSUMI H, IMAI H, LIS F, et al. High-strength,
lead-free machinable-duplex phase brass Cu-40Zn-Cr-Fe-
Sn-Bi alloys[J]. Materials Science and Engineering A,
2011, 529.275-281.

(71 YOUS ], CHOI Y S, KIM ] G, et al. Stress corrosion
cracking properties of environmentally friendly unleaded
brasses containing bismuth in Mattsson’s solution[]].
Materials Science and Engineering A, 2003, 345
207-214.

(8] MOMENI A, DEHGHANI K. Characterization of hot
deformation behavior of 410 martensitic stainless steel u-
sing constitutive equations and processing maps[J]. Ma-
terials Science and Engineering A, 2010, 527(21-22),
5467-5473.

[91 XIAOM L, LIF G, ZHAO W, et al. Constitutive e-
quation for elevated temperature flow behavior of TiNi-
Nb alloy based on orthogonal analysis[J]. Materials and
Design, 2012, 35:184-193.

[10] SHIL, YANG H, GUO L G, et al. Constitutive mod-
eling of deformation in high temperature of a forging
6005A aluminum alloy [J]. Materials and Design,
2014, 54; 576-581,

[11] GAO L, LUO A A. Hot deformation behavior of as-
cast Mg-Zn-Mn-Ce alloy in compression[J]. Materials
Science and Engineering A, 2013, 560. 492-499.

[12] LIN Y C, DING Y, CHEN M S, et al. A new phe-
nomenological constitutive model for hot tensile de-
formation behaviors of a typical Al-Cu-Mg alloy[]].
Materials and Design, 2013, 52.:118-127.

[13] SELLARS C M, MCTEGART W J. On the mecha-
nism of hot deformation[J]. Acta Metallurgical, 1996,
14(9),;1136-1138.

[14] MIRZAEI A, ZAREI-HANZAKI A, HAGHDADI N,
et al. Constitutive description of high temperature flow
behavior of Sanicro-28 super-austenitic stainless steel
[J]. Materials Science and Engineering A, 2014, 589
76-82.

[15] ZHONG J, XIAO Y H, GUO C. Constitutive model-
ling for high temperature behaviour of 12CrNiMoWV
martensitic stainless steel[J]. Materials Science Tech-
nology, 2012, 28(6):719-726.

[16] YINF, HUA L, MAO H J, et al. Constitutive model-
ing for flow behavior of GCrl5 steel under hot com-
pression experiments[ J]. Materials and Design, 2013,
43:393-401.

[17] LUAN J, SUN C, LI X, et al. Constitutive model for
AZ31 magnesium alloy based on isothermal compres-
sion test[J]. Materials Science Technology, 2014, 30
(2):211-219.

(18] XIAO Y H, GUO C, GUO X Y. Constitutive model-
ing of hot deformation behavior of H62 brass[]J]. Ma-
terials Science and Engineering A, 2011, 528 (21).
6150-6158.

Flow stress behavior of lead-free machinable brass during

high-temperature compression deformation

GAN Chunlei, ZHENG Kaihong, WANG Haiyan, QI Wenjun, ZHOU Nan, CAI Chang

Guangdong General Research Institute for Industrial Technology (Guangzhou Research Institute of Non- ferrous

Metals), Guangzhou 510650, China

Abstract: The hot deformation behaviors of the newly developed lead-free machinable brass are investigated

by isothermal compression tests on a Gleeble-1500 thermal-mechanics simulator at temperatures of 823 —

973 K and strain rates ranging from 0.01 to 1 s™!

formation conditions, which have been considered that the flow softening results from

. The typical flow curves exhibit softening at all the de-
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An investigation of ceryl powder injection molding binder

CHEN Qiang, LI Dandan,CIA Yixiang, TAN Lixin
Guangdong General Research Institute for Industrial Technology(Guangzhou Research Institute of Non ferrous
Metals)Guangzhou 510650,China

Abstract: By improving the binder of injecting molding composed of PW,PE(polyethylene) and PP (poly-
propylene), PP (polypropylene) was replaced with EVA (ethylene-acetic acid vinyl ester) and new binder
was investigated taking the paraffin(PW) as the principal thing of the binder of injecting molding. The test
results showed that the powder filling amount increased from 54% to 60% and the plasticizing time de-
creased to one tenth of primary time after improving binder; also the twice pouring feed could note shape
better, the performance of feed was improved entirely; injection cycle shortened from 120-150 s to 36-42 s;
the rate of final products increased from 75% to more than 98%; it is easy to control degrease and sinte-
ring deformation, the dimensional precision is controlled about 0. 40%.
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(k3% 102 W) the occurrence of DRX behavior and the 8—a phase transformation of the lead-free machin-
able brass. On the basis of the experimental data, a new constitutive model with the material constants ex-
pressed by a sixth order polynomial fitting of strain was developed through a hyperbolic-sine Arrhenius
type equation to relate the flow stress, strain rate and temperature., The flow stresses calculated by the
proposed constitutive model are good agreement with the experimental ones.

Key words: lead-free machinable brass; hot compression deformation; flow stress; constitutive model



