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Analysis of Shifting Quality for Powershift Transmission
Using Transient Torque
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Table 1 Specifications of test tractor

Items Specifications

Manufacturer John Deere
Model 6110
Total weight 374742 N (3820 kgy)
Engine power 62.5 kW (84 HP) at 2300 rpm

o PowrQuad+*, CR&LHR™
Transmission

FWD 16 - REV 16

Maximum speed 30 km/h

*: Four shift range powershift transmission

™ Creeper and Left-hand reverser (electrical reverser)
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Table 2 Specifications of rotary encoder Table 3 Specifications of strain gauge
Items Specifications Items Specifications
Manufacturer Metronix Manufacturer HBM
Model S40-6-600Z0 Model 1-XG21-6/120
Resolution 600 pulses/rev Resistance 120 @
Power 5~24VDC Gauge factor 2.02
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Fig. 1 Pressures & wheel torques. Fig. 2 Engine speed & driving speed.
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Fig. 3 Torque deviations of level travel

while upshifting.

Fig. 4 Torque deviation ratios of level
travel while upshifting.

€
2
Z 8000
Al 6000 |~
m ) 3N
u 4000 1
° *
0 1 2 3 4
Har &2

ol =3 HE(Nm) |

[+ 2oz 3 MR (Nm) = A2 3 BxHNm)

0 1 2 3 4
W 52

EEEEELTEEEYEEEET

Ay 23 2 Sy |

Fig. 5 Torque deviations of level travel

while downshifting.
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Fig. 6 Torque deviation ratios of level
travel while downshifting.
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Fig. 7 Torque deviations of upward Fig. 8 Torque deviation ratios of upward
travel while upshifting. travel while upshifting.
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Fig. 9 Torque deviations of upward Fig. 10 Torque deviation ratios of upward

travel while downshifting. travel while downshifting.
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Fig. 11 Torque deviations of downward Fig. 12 Torque deviation ratios of

travel while upshifting. downward travel while upshifting.

€ 7
3 g

mt
- i

o 1 3 4
e & WS &

[« Ho=3 BakNm) » 223 HMaNm) A6 23 WE(N) | To ANET WAL | » A SEQ PIE A £3 AEH}|

Fig. 13 Torque deviations of downward Fig. 14 Torque deviation ratios of
travel while downshifting. downward travel while downshifting.
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