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Design Method of Predecisional Remanufacturing Based on Component
Structure Coupling Relationship

SONG Shouxu WANG Wei KE Qingdi QIU Quan

School of Machinery Engineering, Hefei University of Technology,Hefei,230009
Abstract: Aiming at the problems that a weak structure of optimization parts might lead to deteri-
oration of the overall performance for parts in the design processes of remanufacturing, the coupling
relationship between the structures of parts was studied. The concepts of structure function coupling
system were proposed, the model of structure function coupling system was established, the structure
coupling degree was expressed with structural influence factors. Then, the design method of predeci-
sional remanufacturing was given in the part levels, and the overall performance of parts was improved

in the whole life cycle, and the engine crankshaft was taken as an example to verify the method.
Key words: predecisional remanufacturing; structure coupling relationship; structural influence

factor; structure function coupling system
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Fig.1 Function coupling system model of structure
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Tab.1 Range of structural design parameters mm

ELIEN VIR E BN EEKIED
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F AR f AR R 6.0 5.0 ~ 6.4
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Fig.2 Fatigue life simulation of crankshaft
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Tab.2 Test factor level of the main journal fillet

ri

7J(I|Z D (mm) D]/Dz R{(mm)
1 84.00 1.10 5.00
2 100.00 1.25 6.40
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Tab.3 Test factor level of the connecting rod journal

7J<I|Z Dg/Lg D, (mm) do(mm)
1 1.67 72.00 6.60
2 1.43 89.00 9.40
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Tab.4 Test factor level of oil hole

7K do(mm) D (mm) D> (mm)
1 6.60 84.00 72.00
2 9.40 100.00 89.00
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Tab.5 Experimental value of main journal fillet’s

redundant strength

4| D DX | R (D

g (mrln) DD (D\T/Dz) (mrln) PrxRup >1</R1 ”
1[84.00] 1.10 1 5.00 | 1 1 |—o0.972
2 184.00] 1.10 1 6.40 2 2 — 0.510
3 184,00 1.25 2 5.00 1 2 — 0.875
1]81.00] 1.25 2 6.40 | 2 1 0.722
5 [100.00] 1.10 2 5.00 | 2 1 |—o0.929
6 1100.00| 1.10 2 6.40 1 2 — 0.366
7 1100.00] 1.25 1 5.00 2 2 — 0.858
8 [100.00] 1.25 1 6.40 | 1 1 2.515
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Tab.6 Experimental value of connecting rod journal’s

redundant strength

% D, | (D, | 4 (D

QDZ/LZ <m;) L) >;/D2 (mrun) L) >i/do D2 Xdo] 12

1] 1.67 | 72.00 1 6.60 1 1 |- o0.684
21 1.67 | 72.00 1 9.40 2 2 2.082
3| 1.67 | 89.00 2 6.60 1 2 | 2731
4] 1.67 | 89.00 2 9.40 2 1 | 2.636
51 1.43 | 72.00 2 6.60 2 1 |-o0.828
6| 1.43 | 72.00 2 9.40 1 2 | 2.802
71 1.43 | 89.00 1 6.60 2 2 | 1.822
81 1.43 | 89.00 1 9.40 1 1 — 0.745
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Tab.7 Experimental value of oil hole’s edundant strength

gf,'” do | Dl D | P laoxDa| Dy XDy |
= [(mm) | (mm) (mm)

1] 6.60 | 84.00 1 72.00| 1 1 |-0.961
2| 6.60 | 81.00 1 89.00| 2 2 7.748
3]6.60 |100.00] 2 |72.00] 1 2 0975
4]6.60 [100.00] 2 |89.00] 2 1 7.164
5| 9.40 | 84.00 2 |72.00] 2 1 |—0.998
6 | 9.40 | 84.00 2 |89.00] 1 2 |—0.649
7| 9.40 100.00 1 72.00| 2 2 [-0.997
8 | 9.40 |100.00 1 89.00| 1 1 |-0.984
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Tab.8 Variance value of redundant strength test

of main journal fillet

N BRSO | SR T e ()
D, 0.50 4.83
D,/D, 2.29 22.13
Dy X (Dy/D2) 0.33 3.19
R, 4.49 43.38
D) X R, 0.44 4.25
(D1/D») X R, 1.95 18.84
E 0.35 3.38
T 10.35 100.00
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Tab.9 Variancevalue of redundant strength test of

connecting rod journal

A& B 2F O A ZERGFE I F e (%)
D;/L, 1.72 8.79
D, 1.18 6.03
(D3/L3) X D, 2.96 15.13
do 1.74 8.89
(D3/L2) Xdo 0.32 1.64
D, X d, 10.25 52.38
E 1.39 7.10
T 19.57 100.00
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Tab.10 Variancevalue of redundant strength test

of oil holes

% BETVTHM | Z5HEHHE T e (%)
do 34.47 32.62
D, 0.11 0.10
do X D, 0.01 0.01
D 37.02 35.03
do X D, 33.97 32.14
D, X D 0.10 0.09
E 0.01 0.01
T 105.68 100.00
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