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Severity of Transmission Load in Rotary Operation
in Poorly Drained Paddy Field
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Table 1 Soil conditions of test sites
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Test Soil Cone index, kPa ml(\ﬁzzlre
site type 5c¢cm | 10cm | 15em | 20cm | 25 cm content, %
Site I | sand 1848 | 2800 738.1 11126 - 4464

Site II sand - 104.0 109.5 175.9 535.9 55.82

Table 2 Forward and PTO speeds of test tractor at

selected gears

Forward PTO
M1 2.93 km/h P1 588 rpm
M2 4.11 km/h P2 704 rpm
Y. 53 &3
A4 EYEHZH JE FAS T30 WL J¥F EZ, 78 &5, AFEY W &
g, 3 £5& FAAYY. AP d5e FY & 25EH PTO & 29FE& 23
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EYHY HEY] FPFd A L3E EI H3le 2¥ 204 & M2 EYEqrh
EQ ¥E22H ¢dEd YA ABE S A BANE o]E39 Ea AE2 A
o} A A E 29 H(rainflow counting method)& ©] &3t A g9 R3 A5 E F3o
A71% NEF2 JEPUITh ol F3F 2¥MEYORE AP Ay FH &AYS o] 43
o g 2AE HEEE Tt

(1) §-3 =9 EH

EYH WH&Y) JHZ ALeE HA 35S AEW 2, 24 92, Y ¥ 59
thFdt a9l oate] ERAEA WAHE W FFoEAM, HHAA A MNEolr olg) o)
Ao Uz F£Ho FLE vXE A9 FF BN H3ld A AAHT Ue Wyol
3% T3 Alo]F Al (cycle counting method) 2.2 EF 2 3 WYL n|ITAIAY
g 3](ASTM E1049-85)°ll 93t A EH Aotk 3tF oF Ato]F AXYPdAe gtz
2 A oY (range-pair counting method)® ¥ 2 E 23 (rainflow counting method)
o] #EAY Aoz deHA AHEFAE, 1990).
Fa 29EPLE A7t ulel WsE H3le ZVIE BAALR Ao {3 B4
Fu4 BX2ZA Yed Aotk E AFdAe AT 49 R} AUSE HAFES
o] g3t} R3atel Arlg WEFE YERAT. ol ¥3} A&7 A ke $3o] old
BT 28 A3 (mean stress effect)§ A stdol gt B dFoME HZ
- &-E 3 (Smith-Watson-Topper, 1970)2]-& o] 833 on, 2vu|A-RE-E A2
o] ¥ ¥ ¥ tH(Bannantine 5, 1990).
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S, =4o,lo,+0, (1)

4714, Se = equivalent stress

oa = amplitude of stress om = mean of stress
(2) S-N 34
Aol A S-N FAL 7317 YdaM= gty oz 3 AF A H(rotating beam test)
g St HAZ0] BAY o FW WF e Ayl WBEE ZYsor duk Y
e AY Amd 5w fre I FLE olgstel waH B S-N THE o3
= o] sttty sAth(Shigley 5, 1989). dwtH oz A& 10° AlolE 2 10° Atol2
Mo e FEE AAIE T HEANA HFgH S-N F4E 72 & Ao

E AFA ol 88 &) 9¥F L FAAHAUY] Wi AA =9l Ude dAHS
A AFE ol&dtd I AEE AANAY FE A AR IS FxY #BAE
JEbd A& (Lingaiah, 1994)8 ©] &3t YHF AU IF§& Z=E 2300 MPaz BH 3
1, F% FE7F 1400 MPa o] 3elB2 YHF AW A2 Fre 700 MPaZ BH st
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S, =k k,k.k;k,S, 2)
o 7]A, S. = strength of input shaft Se” = strength of test specimen
ks = surface factor ks = size factor
ke = load factor ka = temperature factor
ke = miscellaneous-effects factor

Table 3 Fatigue strength of input shaft and values of modifying factors

Material SCM420H, HRC 58-63
Ultimate strength of test specimen 2300 MPa

Fatigue strength of test specimen 700 MPa

Surface factor 0.580

Size factor 0.876

Load factor (10° / 10° cycle) 0.72 / 0.577
Temperature factor 1.010
Miscellaneous-effects factor 0.840

121e Fated 78 S, Se & 22 714 MPa, 174 MPa ojglew M¥3® S-N =4
e og 4% 2o
S;
Ni 210[6—4.894log[mn 3
(3) HE= AN
Ao NHEEE &Y gAY vl(ratio) 2N YEliJow, &4 FAE £ vloly 4
(modified Miner’s rule)& ©]&3&o F3HT. £ 71358 AT of g A7te] A8
S TE3A 3] Astd ZAY AR FYA AR A
AL T T AH T FHY B0 TYUIA ZEr) dE A3 ¥Y 2A)
A T & A Abolo)l Aot @ AEGTh waEkd ZF Y z2AA T &4 A9
B} TS FAHeE HASRAY 2 dFdME HA wo] st 713 dy
o]&H I JE AL F4x HALSD test) WYL o)L JhAIY 5, 1987). BAH A
Pt SAS A ZEade ol88d s, Fl(hE) £ 5 %2 AR 249
242 BT £ YA Folst AL FeARuT 2Y YD B Aol7t A Aoz B
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Table 4 Result of LSD test at shallow hardpan Table 5 Result of LSD test at deep hardpan

Gear Mean damage sum LSD Gear Mean damage sum LSD
MI1P1 0.0170 MI1P1 0.2260
M1P2 0.0770 ‘ 1P2 ,

0.0419 M 05240 0.0315
M2P1 0.0495 M2P1 05753
M2P2 0.1058 M2P2 0.6920
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T A 2AAN Aol & R(FA: DI Fwo) A& X(FA: DY FA NHEE
g HEdAE A, FAME 4 vgon O Ade deH 2ok A2 DoAY
Zol B 1M FAdEh MIP19] 7§ 1329 uf, M1P29] 7§ 681 wi, M2P19] 7 ¢
1162 ¥i, M2P2¢} B4 654 ¥} o 713 & Ao vebd.
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Table 6 Result of LSD test at different soil conditions

. o Mean

Gear Soil condition damage sum LSD
deep hard pan 0.2260

M1P1 hard soil 0.0868 0.1230
shallow hard pan 0.0170
deep hard pan 0.5240

MiP2 hard -soil 0.2263 0.1773
shallow hard pan 0.0770
deep hard pan 0.5753

M2P1 hard soil 0.0540 0.3443
~ shallow hard pan 0.0495
deep hard pan 0.6920

M2P2 hard soil 0.1135 0.1538
shallow hard pan 0.1058

4. 38 2 8%
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