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Abstract: The equivalent stress and acceleration response at different locations of a cleaning sweeper truck
under typical loading conditions was obtained during road load spectrum tests. The finite element model for the
water tank of the truck was built. Simulation analysis was performed for the water tank of the truck with full
load, empty load, flat road, and slop road, respectively. The structural response predicted agreed well with the
test results, verifying the validity of the virtual model. The structure of the water tank was properly designed
and optimized for weight lighting. The strength of the structure redesigned at the scenario of steering, braking
and bumpy roads was analyzed and compared with the baseline, showing the feasibility of the structural
optimization reaching the weight reduction of up to 16 percent.
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Figure 1. Test project Table 1. Loadcase of test
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Figure 2. Stress date for point 1 of different loadcases
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Figure 3. Benchmark for the test points

3 MRHRSHT

SERAEW]: Ve AR 0L T R A R S w5 R 3 — 280 WS B, BRI s e B,
B R 2R, 0 FORBR R R0 A AR B/ iR 22, 5 S I PR T g e A7 U ARAR S8R ] el AL R I A28 B T AL,
MSEPRR g 72 5. 150, U5 B M TevE ERARDLR 36 I v S 2 R A A Fh 2K FRDB Sl 7Y %2 70 52
3 RENMU S

S B N A DR 4920 T2 A B A8 LIS AR M IR AR 32 T teoK, LRI B 5 55 oL % 55, JF A
LUK A N B, B B AR R VR N S AR AR A BE (R ROINBIR IS 77, udde TRERCR, Jai4h
Fe i FE o M LA 20 R 5 R 8 000 s IR N SRR R A 7T R P AT 1, R e i LA 3 T2
&L
3.1 REHREEST AR

Ve 8T (Bi3) 5640kg, AT KFEATEN KA i R /K) X AR AR SR BEAT 9 20 H» BIN/K I 77 A
B3R EIER 0, BB INIE LN 2G o FER KA SRR ALIE A B 22 0. Wi 7 7o, 13 2B T o0 T # R

180 INFATS Conference in Chongqing, November 15-16, 2018



FI = BT B 13 R

B STlo

g x

Figure 13. Stress fringe under the bumping loadcase
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Figure 14. Original wave- Figure 15. Optimized wave- Figure 16. Original bulkhead Figure 17. Optimized bulkhead
proof plate structure proof plate structure structure structure
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Figure 19. Stress contour under braking condition
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Figure 18. Stress contour under turning condition
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Figure 21. Local stress contour under bumping condition
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Figure 20. Stress contour under bumping condition
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Table 4. Strength analysis and comparison at different loading conditions
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