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A Study on the Surging of the Engine Valve Spring

Byong Chul Yoo and Un Hack Chun

Abstract

The surging stresses of the valve spring of over head valve 4cycle engine, which is made in Korea,

were computed from theoretical analysis and these values were compared with the experimental results.

For calculating surging stresses of test engine valve spring, Kato’s equation should be corrected by the

corretion factor C, which is equal to twice rocker arm level ratio. Good agreement was founi to exist betw

een the theoretical analysis and the experimental results within +5 percent differences.

The stress amplitudes of test valve spring at each harmonic order were determined by the experiment
and by using corrected equation, The safety considerations of test valve spring were discussed.
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Fig. 1 Used cam and tappet.
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Fig. 2 Harmonic order VS haimonic amplituce.
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Fig. 3 Schematic diagram of experimental
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Fig. 4 Experimental apraratus.

Table 1 Srpeafication of used valve spring.

Wire diameter l Spring diameter

Setting length ‘ Free length

Smm : 31.7mm . 42mm ’ 49, Imm
Shear modulus i Sgecific weight ! Numter of total coils ‘ Numter of active coils
8. 200kg/mm® 7.8x10%kg/mm® | 6.3 | 4.3
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Table 2 Setting stress and maximum compressed spress.

|

Calculated value \ Exrperimental value

l Static stress \ 21.44 21. 44
Setting stress[kg/mm?] Dynamic stress . 2.5 2.5
Maximum compressed i Static stress { £0, 2 “ 49,8
stress(kg/mm?] | Dynamic stress | 62.5 l 61.62
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Fig. 5 Valve surging.
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Table 3 Stresses in test valve spring.

’ Experimental |  Calculated
value I value

=, kg/mm?) ‘ 26.5 26.5

7l kg/mm?] 61.62 62.5

t./"kg/mm?} | 35.12 6.0

v.[kg/mm?®’ 44.06 ; 44.3
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Table 4 Stresses according to harmonic order.
Harmonic Cam | Harmonic | Logarithmic Experimental value| Calculated value ; Séltl;%]sr;g
| spced | amplitude Surging | Alternat- | Surging | Alternat- | by Kato’s
order [ Grm) (mm) | decrement | stress |ing stress| stress |ing stress| equation
! (kg/mm?)|(kg/mm?) (kg /'mm?) ((kg/mm?: (kg mm?)
20 | 1200 | 0.859%x10° 0.0 1.05 | 3662 L17 | s | 041
19 1263 1.154 0.011 1.30 37.14 } 1.43 38.46 ' 0.50
18 1333 1.416 0.01 1.80 37.67 ‘\ 1.¢4 39.48 | 0.67
17 1411 0.500 0.01 2.02 } 38.20 | 0.68 ‘ 36. C6 i 0.24
16 1°:00 | 0.526 0.01 260 | 3820 | 072 | 37.04 | 0.25
15 1800 | 2382 0.011 2.62 | 3870 | 266 | 4152 | 103
41 1714 | 5.205 0.019 3.19 39.76 “ 3.75 43.10 1. 30
13 1846 5,279 0.018 3. 66 1 41.85 | 4,01 43.62 1. 39
12 2000 6.123 0.015 5.23 | 44. 59 ‘ 5.58 ‘ 46.76 ' 1.94
11 2182 123.444 0. 04 3.66 | 43.94 | 801 51.62 | 2.78
10 ; 2400 28.¢67 0.034 10. 98 \ 54. 40 11.20 1‘ £8.60 | 3. 99
9 | 2668 | 1.4%0 0.01 9.¢4 | 50.23 202 | 39.64 ' 0.70
8 2600 62,718 0.05 16.0 ‘ 63. 80 17.75 69. 90 5.95
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Table 5 Alternating stress and amplitude stress,

Harmonic orders 1|12z | | w0 | 9 | s

Alternating stress Experimental value ’ 4185 44, 99[ 43.¢4 544 £0.23  63.8
(kg/mm?) Calculated value | 43.62) 46.76 5l.62  c8.61 30.64  60.9

Amplitude stress Experimental value ’ 20. 93“ 22.50, 21.97 27. 2 25. 12: 3L.9
(kg/mm?) Calculated value | 2181 23.38 25.81 203 1082 34.95
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Fig. 8 Fatigue limit diagram.
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