55 42 B 12 1) 1R A A Vol.42  No. 12
2025 4E 12 A JOURNAL OF MACHINE DESIGN Dec. 2025

il 1 29 T WA AL SN ULRS 4 it i

WA, THE, AL, YRE
(LR MLBR TR S 2420 /e W 411105,
2R R 2R IR TR 411105)

FEE b R R AU = J SPALIR 3T & A 09 30 R AR ) SE B R IR G 5 9 A, A A RRBALER - Hreik K-
] 1% — B 4iE ] 2R (focus-improve-embed-verify , FIEV) #7470 6945 & O RARAR R | BEA AF-BOBAE £~ IR 3 7 X4 F %
AR, FAR BRI RN SR AR RN E TR ERE R, ES N RER-MHE AT -
79 # 35 ( theory of constraints-lean production-six sigma, TLS) 5 & %) %] 1% #9 3% 3+ ( design for manufacturing, DFM ) 332 & TLS-
DFM 363842 A5 & BT R BLay A B A 5 R EHEH T A, SRAW FEAM B 20d %2 E 12 d, KA LAN
BG4 23% BA — kb At ody 48% 3R E T6% , % ik TR F 6B 1k T e B L A RS M AR A
BAE LR E R T R T BRI S e S AR R B A RIFH TR A AR,

KEIR R AL AU ; SP I HT ;A B3% 5T FIEV A28, TLS-DFM 7 % ; £ 25 &

i E 4 %S TH122;S220. 2 MHRFRIRAEE A XELHRS:1001-2354(2025) 12-0084-07

DOI:10.13841/j.cnki.jxg.2025.12.006

Lean design method for agricultural machinery appearance

under manufacturing constraints

FU Yanxiang', WANG Shizhuo®, YU Xiangjie' , ZENG Yatao

(1. School of Mechanical Engineering and Mechanics, Xiangtan University, Xiangtan 411105;
2. Art Institute, Xiangtan University, Xiangtan 411105)

Abstract: To solve low design efficiency, manufacturing disconnect and delayed validation in agricultural machinery
appearance design,a lean process model centered on focus-improve-embed-verify ( FIEV)was developed. Driven by phase-specific
tasks, the model systematically focused on design bottlenecks, accelerated prototype iteration, embedded manufacturing feasibility
and verified closed loop on output quality. The theory of constraints-lean production-six sigma( TLS) and design for manufacturing
(DFM) were integrated to propose a TLS-DFM implementation pathway. The process-improvement and quality-control tools were
specified to match to each phase. The results show that evaluation cycle was reduced from 20 d to 12 d. The overall development
time decreased by 23%, and first-pass prototype approval rates rose from 48% to 76%. The proposed method enhanced
manufacturing compatibility and parameter stability of design schemes, reduced trial-and-error costs and shortened development
cycles. This model is applicable to small-to-medium batch and customized agricultural machinery, demonstrating strong potential
for engineering deployment.
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