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Abstract

Vehicular powertrain testbench was designed by utilizing two load motors installed at both ends of the
differential which simulated the driving resistance, and one drive motor which drove the powertrain system
instead of I. C. engine. A LabVIEW based measurement and control system for the testbench were
developed. CAN signals of powertrain’ s master controllers, serial signals of electric driven system based
on USS and MODBUS protocol were sampled and monitored at real-time and synchronously. The system
integrated various communication protocols in one platform and had a good portability and scalability.
This testbench was used in applications of reliability test for hybrid powertrain system with ISG
(integrated starter/generator). The basic performances of key components of electromagnetic coupling
power synthesis box, and the dynamic performance on simulated working condition were also tested so as
to provide a valuable reference for control strategy formulation and parameter optimization.
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Fig. 1 Block diagram of vehicular powertrain system testbench
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Tab.1 Design of CAN message for HEV controller

CAN 3¢ D RIEHT Hl
MMSA 0142700 MMS ISGC
MMSB 0C152700 MMS ISGC
MMSC 08FF0427 MMS ISGC
ISGCA 02927 A4 ISGC MMS
ISGCB 0C2927A4 ISGC MMS




38 P A R = 4

2011 4F

W i 15 BT 5 R 2 B AL R
2.2 BEEHEERERS
2.2.1 SRR

A 5 _E A ALR A R, B2 4
PE32 1% Fl MODBUS & 28 B i o (19 RTU 4% %y 45
Ko PATHLE IR T 5 45 2 (8 28 A0 B4 42 i 45
7L o 4 ) g D) S B 3R TR AR = 5 R I 1) S B i 22
RiHL, AP AR R IR 2 Fn, B4
FRAR SR ) L hE L 221 A 1, MODBUS 2545 H bk
AR B DR R A7 A 56— B bk 50
40001 *f bl 0, FEANS KT HFEE L CRC B
RS . MODBUS iz SCiiA5H a5k 3 i

R2 HoFERMLERAR

Tab.2 Part of the registers’ addresses and contents
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Tab.3 Message frame format of MODBUS protocol
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Fig.2 Main flowchart of back panel of measurement and control system
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Fig.4 Simulated EUDC driving cycle experiment
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Fig.7 Curves of generator torque response
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