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Table 1  Parameters of end-quench test by spraying water
Parameters Value
Sample size /mm 40 x40 x 160
Surface roughness /pm 3.2
Nozzle diameter d /mm 2.0~7.7
Volumetric flux averaged over spray area ¢,/ (L *m™ «s7') 48 ~130
Spraying pressure p/kPa 10 ~300
Volumetric flux of spraying nozzle ¢,/ (L +m™ ¢ s7") 4500 ~ 25000
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Fig.2 Relation between heat transfer coefficient (hy ) and surface temperature ( T,) under different p when ¢, keeps fixed
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Effect of Water Spraying Parameters on Heat Transfer Coefficient
of 7050 Aluminum Alloy during Quench

DENG Yundai' > GUO Shigui' XIONG Chuang=xian' > ZHANG Xin-ming' ’

(1. School of Materials Science and Engineering Central South University Changsha 410083 China; 2. Key Laboratory of Nonferrous
Materials Science and Engineering Ministry of Education Central South University Changsha 410083 China)

Abstract: End-quench test of 7050 aluminum alloy by spraying water with independent parameters of pressure ( p) and average volu—

metric flux over spraying area ( ¢,) was designed. Effect of parameters of p ¢, and nozzle diameter ( d) on heat transfer coefficient was

s

studied. The results show that the maximum value of heat transfer coefficient ( h always occurs when the spraying surface tempera—

)

ture is at 100 ~ 150°C and the scale of h,, is 20000 ~50000W * m > « °C ~'. The 3-D diagram of h, 4. was established which re—

max

flects the effect of parameters of p and ¢, on heat transfer. The established 3-D diagram of &, +%-g, in which k represents ratio of spra—

max

ying surface area to cross—section of nozzle shows the effect of d on heat transfer. The diagrams of h, ¢, and h k-, are helpful to

max

select quenching parameters (p ¢, k et al) by spraying water.

Key words: 7050 aluminum alloy; end-quench; heat transfer coefficient; pressure; volumetric flux
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