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Effects of Quenching Medium on Mechanical Properties,
Deformation and Microstructure of ZLL114A Aluminum Alloy
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DENG Tian-quan'”, SUN Chang-jian'”*, ZHAO Gao-zhan'*
(1. Southwest Technology and Engineering Research Institute, Chongging 400039, China;
2. National Defense Research and Application Center of Precision Plastic Forming Technology, Chongqing 400039, China)

Abstract: The cooling curves of PAG, poly and water were drawn, effects of medium temperature and concentration on cooling ca-
pacity of quenching medium were analyzed, effects of different concentrations and temperatures of PAG on mechanical properties, de-
formation and microstructure of ZL.114A aluminum alloy were researched. The results show that PAG has the best quenching effects
compared with poly and water. The lower the medium temperature and concentration, the higher the cooling rate of PAG. The PAG was
used as the quenching medium of ZIL114A aluminum alloy, to achieve better mechanical properties, microstructure and small deforma-
tion, the temperature and concentration of PAG were controlled to around 40 °C ,15% .
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Table 1 The chemical composition of ZL114A alloy
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Fig. 1 Scheme of ZL114A alloy used for measuring mechanical

properties and deformation

2 RIGERKES
2.1 PAG. EBZEEZF0/KE) @ HMERE

AR A SIS 535 °C, FRf HIRE A
PERAY AT, SE R TRLRE Bl 18] 22 Ay i kil ¢
ok, R RTAS B EAN R KA S AP v SR
2, PAG R OMGIEAITEKAEAR [FILRE T A9 ¥e 20k
HhZaniE 2 iR, &3 PAG /KR AW KA i
TE 450 °C IRV IR 3R LIR I+l ORRE
TG AR A B IR T 5 £F 450 ~250 °C I PR 20
RS KT, PRIIE T & AU AR E B 1k A2
U T 2R LM 1Y) Ve 10 38 B2 T 0 7 5 7E 250 ~
200 °C f v R LUIR 2R, LK

WEITESE /(°C - )
030 60 90 120 150 180 210 240 270 300
500 ROMEIE  PAGTHAGH

K

0 6 12 18 24 30 36 42 48 54 60
fla] /s
B2 PAG RZIGEERK PRI L

Fig. 2 Cooling curves of PAG, poly and water



B5& A5

PAG TEAH ] e B2 A [ 38 B A9 v A0 P o 2
Ul 3 B K A TRAE Y K ad A A AR A aT LA
SRRV ORI A AT 3 BB R 4 TR
KB PAG FEPF IS T A WA AL, Bl R BE Y
Thims A BORS BE B4R IR AR IR, 28 PR B
SRR AR 5 B B, o g v 0 S8 B G X L
TRLEE TR, VAR KA i RV S Y AR i 4 Ve K 2
OB ] A SE 4, 0 W T KA TR JEE 6 % 20 RE 1 Y
S 2R e A K 2R O O I [ S BE A B
KA TR, AR RV AR, il B2 A 2 B
ZIER,

BHIREL /(°C - s7)
0 30 60 90 120 150 180 210 240 270 300

500 60°Cs50%C 40
30 ¢
400 F
&
;Lésoo—
200
0 5 10 15 20 35 30 35 40 45 30

] /s
B3 REREEH PAG B2

Fig. 3 Cooling curves of PAG at different temperatures during

quenching
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Fig. 4 The three phase diagram of quenching medium
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Fig. 5 Cooling curves of PAG at different concentrations during

quenching
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Table 2 Strength and deformation of alloy quenched

in PAG at different concentrations
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Fig. 6 Microstructure of alloy quenched in PAG at different

concentrations
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Table 3 Strength and deformation of alloy quenched

in PAG at different temperatures
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Fig. 7 Microstructure of alloy quenched in PAG at different

temperatures
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