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Computer Aided-Optimum Design of Tractor-Rotary
Power Driveline (II)
— Optimum Design -

sgsr A Yo e
254 334 284
. H. Ryu K. U. Kim D. C. Kim
ABSTRACT

Using the design variables and conditions reported in the first part of this paper, an analysis and optimum
design of the tractor-rotary power driveline were carried out. The optimum design method involved 1 variable, 2
variable and multiple variable analysis performed as requested in the design process. In order to evaluate the
effects of the design variables on the power transmission performance a sensitivity analysis were also conducted.
The results indicated that the length and link point of the upper link, the upper hitch point of the implement master
and the location of the implement input connection affect most significantly the driveline performance. The
optimum design improved the performance of an exampled tractor-rotary driveline by 93% in terms of cosine ratio.

28 8] (Key Words): PTO AF&Q1(PTO Power Driveline), & A 43 A(Optimum Design), B2 A W4
(Optimum Design Variable)
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Table 1. Relations between optimum design variables
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Table 3 Values of design parameters of the
driveline used for optimization

Variable | Y 2" | Variable | V2" | Variable | YO
(mm) (mm) (mm)
AX | 30 | Liv o| =« |24
AY |78 | L2 | 40| LH X | 19073
BX | 9 | 13 | 30| LHY | 3047
BY |464 | 14 | 670 | UH X | 300
cx |40 | 15 | 250 UHY | 69055
cyY |74 R 550 | PLX | 19267
PTO X | 212 d 40| PLY | 36602
PTOY |52 | u 04
Lih |40 | o 128

A28 AAS Astol, ¥R FAE BANE 3
8 F 195, 205 BAEE AN H83 3
3 AAE SRHAT

A7 47 w5e W WAS YFstn FAE
CECPERLLEESE: L EPE-13

Table 4 Results of optimization by the
gradient search method

Before After After
.. . . Standar-
optimi- gradient gradient L
. dization
zation search 1 search 2
C X 400| 408.569119| 409.122931 409
CY 734| 719.292176| 718.500154 719
L5 2501 238.497084| 237.702564 238
LH X 191.73] 199.429049| 199.396556 199
LH Y 304.7| 308.159756| 308.196671 308
UH_X 300 290.783251| 290.469364 290
UH_Y 690.55| 702.185753] 702.961336 703
PL_X 192.67 196.865589| 197.228198 197
PLY 366.02] 354.843139| 354.024470 354
bi
Object | 203669|  0.050859] 0.0401921]0.042278
variable
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Table 5 Change of optimum design variable in the process of 1 & 2 variable analysis

(VA: variable analysis)

CX|CY|Ls |LHX |LHY | UHX | UHLY | PLX | PLY |Object variable
Number | Method | 409 | 719 | 238 199 308 290 703 | 197 | 354 | 0.0422780
@ 1 VA | 443 0.0180113
® 2VA | 442 | 720 0.0179945
® 1 VA 448 0.0151797
@ 1 VA 180 0.0144654
® 2 VA 445 181 0.0141951
Result 442 | 720 | 238 199 445 290 703 | 181 | 354 | 0.0141951
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Table 6 Results of sensitivity analysis of
design variable

OVaia OVimax ADV | DVS(%)

C_X | 0.1417810
C_Y | 00141907
L5 | 0.0141764

0.0198286 10.0 3.98
0.0257750 10.0 8.16
0.0261403 10.0 8.43

LH_ X | 0.0141717 | 0.0201166 10.0 4.19
LHY | 0.0141770 | 0.0147253 10.0 0.39
UH_X | 0.0141730 | 0.0205404 10.0 4.49
UH_Y | 0.0141899 | 0.0238659 10.0 6.82

PLX | 0.0141689
PLY | 0.0141684

0.0180311 10.0 2.72
0.0244960 10.0 7.28

7. 28 H /Y

Usld z2E9 A% &xh) W= A
T8 &£49 o] B} B =&E2 o]a-]z‘s-_} 23
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< A7) Astd & AT AlRA AAd E
AE -2E 2 AT AU A Hrd LA 2H3E
o]-g3to, A 2A& UFT T A= HAH AW
HE AAEGT. HA AA PP 1EE, 28 F
s BANE R@Foz AL A Yo
24 EQE -2E e AT 3D HFg A A
Fetsich. =3, H3 A Wt 53 el o)
AE TS B3I A3t 24 ¥ NBES
Aostn olE AAstr] A% e AANU.
AAE HAg g dA By AR AN BHE o)
43t EdE -2H e AF =AY 24 EAE
T3S £ U BFY Z2a9S ML

B A7 /EE HAs A gHE 2 43to
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%, 5 AF SAINE 93% ol FA4NY & 9

ek
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