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Deter mi nation of concentration coefficient of synthetic stress at

roots of scroll wrapin form of circle invol ute

QL ANG Jianguo ' » MA Xiao ' » LI U Zhen quan’

(1. College of Mechano Flectronic Engineering - Lanzhou Univ - of Tech -, Lanzhou 730050, China ; 2. College of Petroche mical Technology »

Lanzhou Univ - of Tech .. Lanzhou 730050, China )

Abstract : Main influencing factor on the stress concentration at the roots of scroll wrap was analyzed and

an equivalent geo metric model of this stress concentration was set up - On the pre mise of ignoring the sur -

face quality of the scroll wrap ,a concentration coefficient of synthetic stress at the root of scroll wrap was

synthetically constituted according to fatigue notch coefficient and shape variation coefficient of the wrap

roots and a si mplified evaluation for mula of influencing coefficient of the synthetic stress was also obtained

by means of data fitting presented in “Machine Design Manual ”- It was shown by an actual illustrative

computation that its result was well consistent with that looked up in machine design manual -
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Fig -1 Scroll wrapin the form of circe involute
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Fig -2 Equivalent geometrical model of stress concentration

T 3ok 8 O 00T 145 AR 06 R L U TR A AR R £
VIE 2 308 T8 45 15 AR 5 3 e 48 1 IO C s 3 b e 4% 1 T
L5 e T 05 AR TR A TR - 30 E 1A PR R A% i L
VAR T IR 2828 L U AR 1 g 4 vh BH S - ot T e O il R
A2 1 S SR AN - IR E 1 R . ) 4R v 5 e IR 2R A A
5% B SR AN R TE S A - T — ALK R T P R ) £
[ia) 750 F IS B4 JL AT 2 2 B S A K o AR R B L 40 AT TR e
T HR R 7 45 Fp B L 9 A BUAH 5% 2R B0 AR O fiE L A 5
A (E 2 43 BB - TR U T 25 6 25 R E D AR B IR 28 42
Jo i Toe v ih 28 AR W & S8 AE . AT R M P ALKt
ISV s JHE 17 S ST R AR L AT AR AR, I P O JL AT RS AR A3 T
WHE AR B S, #h e IR L& S R ¥
K o H A5 5 DLk e 18 2 48 2 50 3Rk i f AL i 5
AR

WE 2 Pion, MIERERAA PE[R %A H
W et B T 0 SR/ I G Y 0 3 BB R A AE 1 )R
roP hb- i TAL R R M2 2n IR E I VI 1R 1Y
JRFF Ry Zrom, AT 7R J& AR AL IR BE U5 X R B9 F ) B AR
2o @ R AT 2 o® A il 5 22 X R R =
N rom B HE T AR S A B R EAR S B R de (9)
=P D (P2 o (P, IR ER AN (P,
WP LEENDEPRBETHAER NI (P,
De () Bt P f o r (P Y LA B AL B 22, 3% A58 7Y
Xt 7 B A RE N T 0 ik DA R 3 T R ¥ 5 e O A
[ -

2 e A IR 5 A B TR AR B B E

2.1 ZENAEDRK

WMEBENDEFNEBEREREZFLER AL
ARAF AL FeTm BT S HO N B S R 50 B
FERORE K. JERTBIW R e MEMRMBE R
B.gi o W b ZRO0T B T R

K. = é%‘ 5)

22 mESRGEENNEDRRYE

WiEk R EE RS BT HREMI, HdT®
IR R — AN VE 3 T SR AL AL PR, R b A AN 35 R 3R
MR AR LB REth i R LR ERMA ¢
B EEEG N WM AR KA FRRN

Kio(P)
&(P)

SRR 7] e Al d. (DR 1 BRAER.
R ETE e HHER L HEHETREE R
MM R k. N

K(P = (6)

L1 B
k.= D)
1.0 &4



. 40 . 2O O H O Ok % ¥ M

533 %

®1 BREARE &

Tab -1 Shape variation coefficient &s

de (9) =>20~30 >30~40 =>40~50 =>50~60 =>60~70
/mm
&l 0.91 0.88 0.84 0.81 0.78
& 44N 0.83 0.77 0.73 0.70 0.68
de(®) . - - -
) =>70~80 >80~100 >100~120 >120~150 =>150~500
/mm
&l 0.75 0.73 0.70 0.68 0.60
B4 0.66 0.64 0.62 0.60 0.54
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Tab -2 Fatigue notch coefficient K; o«

Zrom 1 (P q,/MPa
r(® Zro® 400 500 600 700 800 900 1000 1200
0.01 1.34 1.36 1.38 1.40 1.41 1.43 1.45 1.49
0.02 1.41 1.44 1.47 1.49 1.52 1.54 1.57 1.62
2 0.03 1.59 1.63 1.67 1.71 1.76 1.80 1.84 1.92
0.05 1.54 1.59 1.64 1.69 1.73 1.78 1.83 1.93
0.10 0.10 1.38 1.44 1.50 1.55 1.61 1.72 1.83
0.01 1.51 1.54 1.57 1.59 1.62 1.64 1.67 1.72
0.02 1.76 1.81 1.86 1.91 1.96 2.01 2.06 2.16
! 0.03 1.76 1.82 1.88 1.94 1.99 2.05 2.11 2.23
0.05 1.70 1.76 1.82 1.88 1.95 2.01 2.07 2.19
0.01 1.86 1.90 1.94 1.99 2.03 2.08 2.12 2.21
6 0.02 1.90 1.96 2.02 2.08 2.13 2.19 2.25 2.37
0.03 1.89 1.96 2.03 2.10 2.16 2.23 2.30 2.44
0.01 2.07 2.12 2.17 2.23 2.28 2.34 2.39 2.50
10 0.02 2.09 2.16 2.23 2.30 2.38 2.45 2.52 2.66
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Fig -3 Comparison of calculated values of shape variation
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coefficient of scroll wrap to those givenin Tab -1
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Tab -3 Calculating sche me of fatigue notch coefficient K; o«
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Fig -4 Comparison of calculated values of shape variation

coefficient of scroll wrap to those givenin Tab -2
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Fig -5 Calculated results of synthetic stress concentration

coefficient on the root of scroll wrap
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