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Fig.1 Output and load torque characteristics analysis chart
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Tab.1 A gasoline engine characteristic values

WA
100% 80% 57% 38% 22% 12%
B B B B B Bl B R BB B BOE D B
1289 1200 1241 1200 1193 1200 1053 1200  77.6 1200 499 1200
1372 1600  130.1 1600 1191 1600 1003 1600 74 1360 498 1280
1432 2000 1337 2000 1181 2000 934 2080 692 1520 473 1360
147.7 2400 136.4 2400 117.6 2400 87.7 2 400 63.4 1 680 42.8 1 440
151.1 3200 1372 3200 112.1 3200 843 2640 568 1840 369 1520
1505 3600 1356 3600 1056 3600 784 2880 497 2000 302 1600
1477 4000  133.1 4000 96.6 4000 617 3280 378 2240  23.1 1680
1432 4400 1276 4400 86.5 4400 51.65 3520 27.6 2400 159 1760
1357 4800 117.6 4 800 71.5 4 800 36.62 3840 15.1 2 560 9.38 1 840
121.1 5200 99.6 5200 504 5200 864 4240 378 2720 391 1920

iz 1T 4 YRS B H AR 2 1 ob B9 T P00 AT 5 Btk 254 7 400 A0 B0 6 2 , R FH matlab #4648
5 RN SR AR e = DT B DR =Bl = IR ) =Rk i T, 310 4 A B
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Fig. 4 Torque characteristic curve & power characteristic curve and maximum torque ridgelines
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Research on Engine Stable Working Area Based on Its

Characteristics Curve

Qiu Xiang', Ke Jingjing’
(1. College of Automotive Engineering, Jiangxi University of Technology, Nanchang 330098, China; 2. Guangzhou Toyota Automabile
Co., Ltd, Guangzhou 510000, China)

Abstract: This paper discusses the engine external characteristics curve and finds out that the engine torque
raised segment in the speed characteristic curves is an unstable working area. Then it points out the stable working
speed area at any opening of the throttle. Combined with a measured data of a domestic gasoline engine, it estab-
lishes a characteristics surface of the engine, working out the maximum torque ridge line and its steady working ar-
ea. It concludes that the left area of the maximum torque ridge line is unstable working area, and the right area of
the maximum torque ridge line is stable working area. This study helps to express the engine’s working surface ac-
curately, which is significant for engine characteristics theoretical and applied research.

Key words: engine; engine external characteristics; steady speed; characteristics surface
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