Application Research of Using Polymer Glycols Quenching M edium in

Heat T reatment of Al Alloy
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Abstract: T he research of using the polymer glycols quenching medium in heat treatment of Al alloy

was discussed. The water-polymer glycols quenching solution of concentration 16% and 33% were

prepared. A series of comparative tests were carried out by using typical aluminum alloys and parts.

The results show that the tensile performance, conductivity and corrosion resistance after heat treat

ment using polymer glycols quenching medium are in the same lever compared with quenching using

water. Deformation of parts obviously decreased after quenching by using polymer glycols quenching

medium.
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Table 1 The tensile performance and conductivity after heat treatment
Material Quenching medium Conductivity / % TACS 0,/ MPa g,/ MPa &/ %
33% polymer glycols 38.9 546 493 12.6
7016 T74 16% polymer glycols 39.2 541 484 9.5
20°C water 40.0 555 495 12.9
33% polymer glycols 41.3 528 469 10.5
7075 T73 16% polymer glycols 41.7 526 464 10.9
20°C water 41.3 527 465 10. 8
33% polymer glycols 31.9 459 285 21.6
2024 T42 16% polymer glycols 32.0 458 284 20.9
20°C water 32.2 451 283 20.6
33% polymer glycols 28.7 492 19.5
LY 12CZ 16% polymer glycols 28.1 501 17.7
20C water 28.7 510 18.0
1 ) 33%  16%
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Table 2 Test results of intergranular corrosion

Depth of intergranu lar

Material Quenching medium T hickness / mm worrosion / mm Class Reqirem ent
33% polymer glycols 0.02-0.03 2
2024 T42 16% polymer glycols 0.81 0.01-0. 02 2 > 0.0F0.03
20C Water 0.020.03 2
33% polymer glycols 0.05-0. 06 3
7075 T73 16% polymer glycols 0.81 0.03-0.04 3 > 0.030. 10
20C water 0.03-0. 04 3
33% polymer glycols 0
LY 12CZ 16% polymer glycols 1.5 0
20C water 0
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Table 3 Fracture toughness test results of 7016 T74
No Quenching m edium Direction  Kic/( MPa* m'/?) v 33% polymer lhvo polymer Water
1 33% polymer glycols L 27.3 glycols glycols
> 3 2 7016T74
2 16% polymer glycols 30-9
ST 41.3
L 29,9 Fig.2 Comparison of days of crack appearing
3 20C water - 318 on 7010-T74 specim ens
Regqirement of L 25
ABM 3403 ST 24 4 2024 T42
Table 4 Tensile stress corrosion test results of 2024 T42
2.5 202442, 7075T73  7010-T74 No Quenching medum ___ Time /h Averagel b
1 2052
2 33% polymer glycols 2056 2057
2.5.1 7010-T74 C X 206410 crack)
2 7010-T74 C 4 2052
5 16% polymer glycols 1840 1814
s
6 1641
33% 16% ; =
s 16% 8 864
33% 9 20°C water 711 840
10 1014
16% . 33% 16% o )
2.5.2 2024T42 2.5.3 7075T73
2024-T 42 4 7075 T 73 5
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Table 5 Tensile stress corrosion test results of 7075 T73
No  Quenching medium Time /h Average /h

1 1512(no crack)

2 33% polymer glycols 1512(no crack) 1492

3 1512(no crack)

4 1433

5 1512(no crack)

6 16% polymer glycols 1512(no crack) 1416

7 1328

8 1315

9 1512(no crack)

10 20C water 1512(no crack) 1376

11 1105

6 LY12CZ

2.6
LY 12CZ
6 , 33%
, 0.52mm, 20C
55.5%; 20T
,  1.17mm
X LY12CZ
7 ., 33%
, 16%

Table 6 Deformation of LY 12CZ tubes after quenching

, 20C

Quenching m edium

Deform ation/ mm

Quenching m edium

Deformation /mm Quenching m edium

Deformation / mm

0.28 0.95 1.27
33% polymer glycols 0. 68 16% polymer glycols 0.38 20C water 0.57
0.47 0.42 0.45
0.28 0. 65 1.52
0.90 0.78 2.02
Average 0.52 Average 0. 64 Average 1.17
7 LY12CZ

Table 7 Measurement for surface residue stress on LY12CZ tubes

Quenching medium Direction Stress/ M Pa (left) Stress/ MPa (middle) Stress/ MPa (right)
33% polymer glycols - 65.82%63. 86 -30.35%30.91 67.34%49.30
16% polymer glycols L - 111.36%45.82 - 74.23%50. 06 73.05%77. 41

20C water 26.21142.51 -24.73%£77.03 - 33.26%30.95
33% polymer glycols - 141.67%9.96 - 119.54=%61.57 - 35.47%36.78
16% polymer glycols ST 111.59%10. 07 -49.17%62. 80 - 75.58%67.77
20C water - 0.71£50. 10 - 94.73%40.23 - 23.86%97.54
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