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Research about The Difference Between Engine Cold Test and Hot Test Technology

Yiming WANG

FAW JieFang Automotive CO. LTD , Wuxi Diesel Engine Works , Wuxi

Abstract: Though the analysis of the technology we take in the field of engine manufacture so far , especially about the
engine cold test and hot test , this article mainly describe the test method , engine’s test state , bench structure , process control
and relationship between those two kinds of engine test from the different aspects. The result of analysis shows the significant
difference about test method and the way of quality judgement between cold test and hot test . Compared with hot test, the
cold test is more advanced in technology , more sensitive to the defect and more energy-saving . But the cold test itself has
corresponding limitation , it cannot exist separately without the support of hot test . So , as to the technology of online engine
test, “cold test with the assistance of hot test” must be the trend of development .

Keywords:Hot Test;Cold Test;Test Method
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Application Research on Digital Rapid Manufacturing for Large-Scale Composite Parts

Shaoyan QIN, Zhongde SHAN, Zeyu LU, Zhiquan ZHANG

Advanced Manufacture Technology Center China Academy of Machinery Science & Technology, Beijing, 100083

Abstract: In this paper, a flexible oriented 3D weaving forming technology based on digital guiding template was

proposed, which could weave the large-scale composite parts such as square and triangle and other special-shaped parts by

direct numerical control. Meanwhile, a large-scale square part was chosen, which manufacturing time was only lday including

design and weaving. The part size has reached 300 mm and it has met the requirements of the performance after designing and

optimizing. This technology has shortened the manufacturing cycle and decreased the manufacturing cost.

Keywords: Composite; Large-Scale Parts; Rapid Manufacturing
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Comparison Between Two Types of Heat Treatment Process of Ti-55531 Alloy Bars

Lijun HUANG
Wanhang Die Forging Co.,Ltd, China Erzhong, Deyang, 618000

Abstract: The influence of solution-aging and beta annealing process of Ti-55531 alloy bars (¢350) on the microstructure
and properties of the material was studied. Specifically, by use of optical microscope, universal testing machines and other
equipment, beta phase transition point of the material was determined , meanwhile, under these two types’ heat treatment
process, microstructure, room temperature tensile, impact properties and fracture toughness of the material was compared. The
results show that solution-aging process can be used as a single strengthening heat treatment process of Ti-55531 alloy, strength
can reach 1431MPa, but ductility and toughness are not so good; beta annealed Ti-55531 alloy has good strength and toughness,
fracture toughness and impact properties can reach 100MPa.m0.5, 34J,respectively.

Keywords: Ti-55531 Titanium Alloy;Heat Treatment;Microstructure;Mechanicai Property
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Tab.1 Chemical composition of Ti-55531 alloy bar(% mass fraction)

T S5
Al Mo A Cr Zr Fe O N H
LD 5.67 4.89 4.90 2.89 1.07 0.39 0.11 0.0096 0.0019
D/84bk 5.68 4.90 4.94 2.88 1.06 0.38 0.10 0.0098 0.0010
D/44k 5.80 4.88 4.90 2.89 1.07 0.38 0.10 0.0098 0.0010
3D/84k 5.81 4.92 4.91 2.87 1.06 0.38 0.10 0.011 0.0010
1 5.86 4.93 4.91 2.87 1.06 038 0.11 0.0083 0.0010

A D/4x500

E1 Ti555314 £ EiARL(A)F1 B IR N (B)HI£HH BHRIZE L (x500)
Fig.1 Microstructure of Ti-55531 alloy with solid solution strengthening (A)and B annealing (B)
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F2 EIRR(A) DL ERF R AR
Tab.2 Tensile and impact properties of Ti-55531 alloy with solid solution strengthening (A)

2R TR ER AL A o »(MPa) o,(Mpa) 8 4(%) B (%) AKU,(J)
. 1214 1279 9.2 27
At 19 /19 /19
1222 1289 10 25
1345 1384 12 22
D/44b I 28 /23 /20
1285 1331 10.5 25
i 1351 1391 11 30
UL 20 /22 /20
. 1215 1280 13 30
A
. 1254 1315 12 24
=T 12/ 14 /11
1260 1315 8.3 20
1266 1324 9.2 22
D/44k ] 19 /15 /18
1291 1355 11 22
i 1378 1431 7.5 19
h5 12/16 /15
1338 1393 7.5 16
*3 BIRN(B)hIFR T ERE
Tab.3 Tensile and impact properties of Ti-55531 alloy withp annealing (B)
& MR ER AL ¥ 1H o »(Mpa) a,(Mpa) 3.(%) B (%) AKU,(J)
. 1057 1172 13 21
=T 31 /34 /29
1065 1175 11 18
996 1115 15 25
D/4fh e 32 /34 /28
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Tab.4 KIC of Ti-55531 alloy with solid solution strengthening (A) and B annealing (B)
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