BT B2 Ko R B TR
2015 4F 03 A JOURNAL OF NETSHAPE FORMING ENGINEERING 432

T8 72 4 3¢ A R AL 3R B 04 ED 3 14 BB %2 i RO B 5%

BRI, BRI, XET, 3{6‘ 5]
(AL A R K2 MU TR & B 3k b6 , bR 100191)

WE. B8 FIAE B RRAIEIRAS ISR 0, Fik 8 EZF LM RIS0 £3m bt
577 7075 MM AR MAILIRERE, £ 210 CTF 3R B R G R % B Z 34T T 247, 58
T 0 B sk T AP A 2P A R BEAT AR SEHFR T RN F AR MM LRIEL, R 5EHK
ARG, Tk AR R A 30 R E AR BATIR AT, KAB S BT B4 R T e
ﬁﬂ&%&ﬁ&&ﬁmﬁfﬁﬁw B, M HAY R R R K KA G TR A S kA

HEAMAER £ ARABERTULZR S M6 R, R IR G 5t Bt b
mi—,ééﬁ%ﬂ%ﬂrﬁ%' abmmtﬂ#r%%mﬁmﬁ%

KW ARAILIR; 7075 sabt; M fﬁ'iﬂ}uéﬂ,/\
DOI: 10.3969/j. issn. 1674-6457.2015.02. 006
FESES . TG39%4 XERFRIRAD . A NERS. 1674-6457(2015)02-0035-06

The Effect of Warm Hydroforming and Cooling on the Properties of Hydroformed Part

YANG Xi-ying, LANG Li-hui, LIU Kang-ning, ZHANG Wen-shang
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

ABSTRACT : The aim of this study was to investigate warm hydroforming and the influence of cooling on macro and micro
properties of hydroformed part. The cylindrical cup warm hydroforming of 7075 aluminum alloy sheet was carried out on a
self-developed YRJS50 test machine. The different forming defects and influencing processing parameters were analyzed at
210 °C. The macro and micro properties of hydroformed parts cooled using two different cooling media were also investiga-
ted. The warm hydroformed part had higher dimensional precision than the warm formed part. Under the condition of warm
sheet hydroforming with thereafter rapid cooling, the yield stress and ultimate strength were slightly increased by water cool-
ing as compared to air cooling, while the influence on elongation at fracture was little between the two cooling modes. The
second-phase particles caused by water cooling were more than those by air cooling, but water cooling led to slow roughening
of grain. Warm hydroforming could significantly increase the dimensional accuracy of hydroformed parts. Timely water cooling
after warm sheet hydroforming was beneficial for maintaining material mechanical properties and preventing deterioration.
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Fig. 1 Experimental setup of warm hydroforming of sheet
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Fig. 2 Schematic and dimension of mold

170

FERHEFHERE 1 mm B9 7075 5564, AL 8
F 1 PR, ZMR AT B R LA 4 B
Fb o 25 O R e 1, 7 7R 2 B s o) i sy )
IR B R SRR T4, A0 R R i R S
ARk BE Ak, B VMR o R B AE AR, ( FRT T A A
[ Ak A T A R DX T R R DR e U
AR TFFRRAAPLIR, bR 5 B R — @ s
SCHEESE 210 C AT BUE, AR 2 200 mm,, Xt
7075 485G SO AT BRI SS 43 AR E 210 CHE,
RiAE#E R 0.0001, 0.001,0.005 s~ fi4 1w F7 1w A% i 2%
w3 prs

R1 05 BEENRESH (RESH, %)
Table 1 Chemical composition of 7075 alloy

Zn Mg Cu Mn Cr Fe Si Ti Others Al
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Fig. 3 Stress-strain curves of 7075 alloy sheet
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Fig. 4 Fractures and wrinkles of cylindrical parts in warm hydro-

forming
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Fig.5 Curves of liquid pressure vs. punch stroke in warm hy-

droforming
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Fig. 6 Cylindrical cups hydroformed by warm hydroforming

processing
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Fig. 7 Curves of liquid pressure vs. punch stroke and drawing

force vs. punch stroke
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Fig. 8 Comparison of cups formed by warm hydroforming and

warm forming
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Fig. 9 Processing route of warm hydroforming followed by rapid

cooling

QAN 10 Jis LR B BE IR Rk | 73
T BEAT B RS U I Al 5t B R0 B | A
RIS R, Nk 2 EREIREIREE 10
mm KA, FEATHONIRE B 25 ARSI XK IE
AN S 2 T BE AL O VAL

P10 Fprialhe R AR R i B
Fig. 10 Specimens sampling for single tension and metallo-

graphic observation
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Fig. 11 The influence of cooling modes on yield stress, ulti-

mate strength and percentage of elongation at fracture
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Fig. 12 The influence of cooling modes on microstructures
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Fig. 13 The influence of cooling modes on grain size
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