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Infrared Non—destruction Testing Technology Applied to Monitoring
Thermal Situation of Engine Cylinder Head

ZHANG Ping, OUYANG Guangyao, ZHAO Jianhua, LU Jianming

College of Naval Architecture and Marine Power, Naval University of Engineering, Wuhan 430033, China

Abstract Whether thermal situation of cylinder head is normal or abnormal is one of important factors for the evaluation of engine’s
reliability performance. Aiming at a certain engine cylinder head, three testing working conditions were made, which included maximum out
power, medium out power, and minimum out power. By infrared temperature detecting technology, the rule of outer surface temperature
field of cylinder head changing with engine working conditions was studied. A new concept of relative sensitivity, which is defined as
degree of measuring point temperature changing with working conditions, was put forward. Combined with simulation calculation results,
characteristic temperature field distribution areas were made certain on outer surface of cylinder head. The results show that temperature
simulation values are well matched with temperature experimental values. Under same cylinder head structure and engine working
condition, the heat transfer condition is same too. And the thermal situation performance of cylinder head can be described by its outer
surface temperature values, which provides a new gist for monitoring thermal situation of cylinder head on-line. Furthermore, applying
infrared temperature measurement to engine will have a widely foreground.
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Table 1 Temperature values of surfaces points on cylinder head at three different working conditions (unit: K)
1 2 3 1 2 3
1 344.65 361.75 369.25 13 334.75 343.55 350.05
2 347.55 366.75 374.65 14 333.35 342.45 348.65
3 345.65 364.95 377.05 15 329.95 342.05 348.75
4 343.35 357.75 366.55 16 334.45 345.25 348.55
5 344.45 360.25 370.75 17 333.05 341.25 347.25
6 342.45 359.65 368.75 18 332.05 340.75 346.85
7 339.95 354.65 362.05 19 333.45 339.25 347.35
8 338.35 351.65 361.85 20 332.25 340.65 346.25
9 339.85 355.35 367.45 21 331.45 340.15 346.15
10 335.65 345.65 354.45 22 333.85 345.95 357.95
11 335.15 343.35 353.75 23 338.65 373.05 408.05
12 332.35 345.65 365.75 24 339.45 350.55 364.05
2
Table 2 Ordering table of temperature values of points
1 2 3 1 2 3
1 3 4 6 13 4 13 15 15 16 46 14
2 1 2 3 6 1 14 18 17 18 53 16
3 2 3 2 7 2 15 24 18 17 59 17
4 5 7 8 20 7 16 16 14 19 49 15
5 4 5 5 14 5 17 20 19 21 60 18
6 6 6 4 16 6 18 22 20 22 64 20
7 7 9 11 27 9 19 17 23 20 60 18
8 11 10 12 33 11 20 19 21 23 63 19
9 8 8 7 22 8 21 23 22 24 69 21
10 12 13 14 39 12 22 14 12 13 39 12
11 13 16 15 46 14 23 10 1 1 12 3
12 21 13 9 43 13 24 9 11 10 30 10
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Fig. 6 Grids of outer surface on motherboard Fig. 7 Maximum temperature values curve at rating
of cylinder head and 80% output power working condition
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(a) Rating working condition (b) 80% output power working condition
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Fig. 8 4" surface temperature distribution
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Table 3 Maximum temperature values at rating and 80%
output power working conditions (unit: K) , s

1# 2# 3# 4# 5#
373.7 381.3 373.0 383.1 370.3 s
80% 3713 380.0 372.9 380.0 368.4 (1) ,
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