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Fig. 1 Type of the castings for testing
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Table 1 Selection of typical castings and defect type
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EEBIECH .

4 S R AY AL RIS/ mm
1 ik 35 1.4 HIWHE
2 AL 35 75 BB BB SFh R ARV 121 S AT IS8R AT
3 il 6 Exteitie, oirEERELRRIFIRRE, HHEX
& ik 8.5 SR A I I B RBE S RS 4L B M IRL
5* B 8.5 R REAFR TSR ELIERIFNF M. 218
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S SR £ sef S L
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Table 2 Model and parameters of hot isostatic pressing
equipment
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By TARIRELC TAERSIIMPa A0 X mm
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Table 3 Test parameter setting
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Fig. 2 Shrinkage defects
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Table 4 Comparison of the defects detected by X-ray before and after hot isostatic pressing

e WS BT PEERIERTBAEROE IO SRR A R S BRpEAS AR B
1 1" RN 1401 mm x 2.5 mm G SEATHBR
2 1" RN 1400.5 mm x 3 mm i SEATHBR
3 2' AL 6/80.2~0.6 mm 64k A%/ NS ARAS ]
4 2 AL 5400.3~0.5 mm 54k A8/ NEEIRA K]
5 3* EE 1/400.2 mm x 2.5 mm I SEATHBR
6 3 4rfl. 1463 mm x 5 mm o SEATHBR
7 3* Aifl 1/4:0.8 mm x 1.5 mm i SEATHBR
8 3 4rfl. 14b5 mm x 11 mm I SEATH IR
9 4 BiARs 1401 mm x 2 mm o SEATHPR
10 4 Hibs 1440.8 mm x 1.2 mm & SEAHIR
1 5" RN 1462 mm x 7 mm o SEATHBR
12 5 B 14b1 mm x 0.2 mm bW SEATHBR
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Fig. 3 Porosity defects
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Fig. 4 Blowhole defects
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Table 5 Comparison of the main dimensions of the castings before and after hot isostatic pressing

s . PEER AL H S R SFimm
MHEE AR M AR MR BkR% EE AER%
1" 80.36 6531 10477 8248 80.31 -0.06 65.25 -0.09 10482  +0.05 82.46 -0.02
1 80.41 65.37 104.6 82.49 80.37 -0.05 65.33 0.06 10465  +0.05 82.45 -0.05
2 @80.88  66.63 66.67  P9252 $80.86  -0.02 66.69 +0.09 66.72 +0.07  ®92.71  +0.21
2" @80.94  67.14 66.89  ®9227 @80.94  0.00 67.08 -0.09 66.93 +0.06 @922 -0.08
3 4407 11998 17053 1025 44.14 +0.16 12012  +0.12 170.5 -0.02 102.5 0.00
3 4456 12043 17089 1025 44.42 031 12051  +0.07 17084  -0.03 102.5 0.00
4 27.06  $89.96 ®119.54  84.32 27.00 022  @89.82 -016 @11952  -0.02 84.25 -0.08
4 27.09 @899 ®120.32  83.99 26.99 037 #8941 055 #1203  -0.02 83.86 -0.15
5 10467 1021  ®7824 833  ®104.62 -0.05 102.1 000 7826  +0.03 83.3 0.00
5 @10441 1021  @7817 834  @10445  +0.04 102.1 000 #7802  -0.19 83.26 -0.17
=6 FEREXTLLEHE
Table 6 Hardness comparison data
PR AT TS RERE (MR EE=3.4mm) b REE (R HA£2.9~3.3 mm )
ERS i R 3.23 3.24 3.63 3.68 3.2 3.14
A A 3.20 3.22 3.65 3.69 3.17 3.15
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Fig. 5 Microstructures of the specimens before and after HIP treatment
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Table 7 Comparative data of the mechanical properties

R AL B il EIrE =39 Yem®  PLAHRIE =1225 MPa Jit I3 =885 MPa WS (iR =120% Wi =35%

FHEL 78.1 1228 1042 15 59
KRIAJEL 60.4 1234 1052 15.5 58
FEL 77.6 1230 1045 15.5 59
RARE2 41 1218 1035 135 59
FE2 74.9 1240 1057 15.5 56
KHE2 76.6 1258 1084 15,5 58
ML Bl AR 86 1274 1099 16.5 60
#UEL 94.7 1278 1092 15.5 60
HIEL 85.5 1280 1100 16.5 62
2 89.2 1274 1098 16 60
2 81.7 1284 1096 16 61
2 97.9 1283 1098 16.5 58
RIEFHME 68.1 1235 1053 15.1 58
PR I(H 89.8 1279 1097 16.2 60
R E AR S E 217 44 44 1.1 2
U AR 5 L 32% 3.60% 4.10% 7.30% 3.40%
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Fig. 6 Comparison of the fracture morphologies of the impact test specimens after heat treatment by SEM
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Research on Hot Isostatic Pressing Process for Stainless Steel Castings

CAI Sen, WANG Xiao-wei, JIAO Qing-yang, WANG Yi-giong, JJANG Hong-miao
(Shenyang Aircraft Industry (Group) Co., Ltd., Shenyang 110850, Liaoning, China)

Abstract:

Hot isostatic pressing technology was applied to ZGOCr14Ni5Mo2Cu castings. The size and mechanical
properties of the castings before and after hot isostatic pressing treatment, as well as the X-ray detection film,
metallographic microstructure and impact test block fracture morphology were respectively tested. The test
results showed that compared with the material without hot isostatic pressing treatment, the material with hot
isostatic pressing treatment completely eliminated theporosity defects on the X-ray film, and the gas holes
were partially closed. At the same time, the grain microstructure was refined, and the mechanical properties of
the material were improved.
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