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Fig.1 Screw nut shift mechanism
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Fig.2 The block diagram of Automatic gear spacing
gauging system
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Fig.3 Hardware structure of Automatic gear spacing
gauging system
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Table 1 Communication and output interface of servo

driver
WS Uike
6 COM #1559 A3,
7 WR  REAGS T, BN OYIKET .
8 PF BG5S, BRI
9 70 A E AUE T, BN AR
P

HLL A 3 I £ il 9K 5l 2 25 B VO R R AT Ol 4R
e, RS, FRIKShEs 2 B V)RR
e R SLA P XML T, B S 1
) J 9K 2h 5% i A i) ) o 1R R )G L~ A
5T RAG BRARE, PSR T s o) £ e R ATL PR 428
o ARl IR EK S B8 I 5 R 2 P

&2 FAREHFREHIESED

Table 2 Control signal interface of Servo driver
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PU+ (+5V) kbG5S, PUHRASV.
PU-(PU) kb BTGB PU-f HAE I 4~5V, AGHSER 0~0.5V,
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DIR-(DIR) #/b Sus #57. DIR-iHT-H 4~5V, {KHETH 0~0.5V,
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Fig.4 Level conversion circuit
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Fig.5 The program flow chart of Automatic

gear spacing gauging system
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Fig.6 The diagram of Automatic gear spacing gauging
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Fig.7 The debugging field
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Table 3 Gear spacing actual measurement table

HePs AL 1 A%-2 4% 1 A4-2 44 2 B4—1 4 2 B5-1 Y4
(r/min) ENaRse Jik i fE [ BE (mm) Jok b BU(E fE)EE Cmm)
200 2 52684 17.913 52672 17.908
52689 17.914 52673 17.909

500 2 52634 17.896 52632 17.895
52664 17.906 52660 17.904

1000 2 52418 17.822 52389 17.812
52381 17.810 52373 17.807

1500 2 51980 17.673 51828 17.622
51954 17.664 51919 17.652

2000 2 51335 17.454 51284 17.437
51565 17.532 51560 17.530

2400 2 51005 17.342 50983 17.334
50879 17.299 50930 17.316

2700 2 51507 17.512 50421 17.143
50778 17.265 50738 17.251

3000 2 56601 19.244 56612 19.248
56604 19.245 56544 19.225
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The Design of Automatic Gear Spacing Gauging System for

the Two-Speed Automatic Transmission
ZHENG Hong-mei, GONG Guo-hua, JIANG Meng-ge, LUO Fan
(School of Mechanical and Automotive Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: There are many disadvantages in the traditional automatic transmission system. The performance of the gear position

sensors and gear switches are instable. The installation of gear position sensors and gear switches are also inconvenience.

Therefore, an automatic gear spacing gauging system is designed in this paper. By this system, the automatic gauging of the gear

spacing for the two-speed automatic transmission is implemented. Based on the gauged gear spacing, the two-speed automatic

transmission system could be shifted by software instead of hardware. Screw nut connecting to the servo motor’s shaft is driven by

servo motor. Thus, fork fixed on the screw nut could move to position No.1 with the nut. Servo motor stalls as soon as synchronizer

clutch impacting on position limit device and servo driver sends alarm signals. The pulse counter is cleared when shift controller

receives the first alarm signal. Then the fork is driven to position No.2. When the fork reaches position No.2, the motor stalls and

sends the second alarm signal. The number of pulses will be recorded. By this number of pulses, the gear spacing could be obtained.

Key words: two gear automatic transmission; servo motor ; alarm signal; automatic gear spacing gauging system;





