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Abstract ; Mechanical product design always focuses on the development of market demand and product features, along
with the development of science and technology, environmental factors become increasingly important. An innovative
design method of mechanical products based on the function-environment-structural analysis ( FESA ) and Teoriya
Resheniya Izobretatelskikh Zadatch (TRIZ) was presented in the paper, through the analysis of functional elements and
interaction between environmental factors and mechanical product structures to determine the problem of mechanical
products, the model of root cause was established, looking for structural design defects, using TRIZ innovation theory to
achieve improvement and innovation of mechanical products. The innovative design example of waste water treatment
system demonstrates the feasibility of this method.
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Figure 1  Function-Environment-Structural
analysis diagram

NREEER IR BT 2R A R R GE 00 B K
2% DIRE-PRET-A5 A 0 A T LAKLARO™ i o A 11 7 1F
SR kL AR i AR AR U I I LD REAE T
HERRERFFR AR A o Joh I RE 2 R 48 2
Al 2 A A AR o TR 2 i 14 0 22 T 8 A LA
77 A2 B DI RE s G M B R D REE R AT 2, 2 it
WFTE o M R E 2L 43, A2 o0 A o DAL A T8 3k
Ty 08T, — Fe— LB it i o A AL PRI 2
FARHUBE A TAR I T b A9 PR35 25 Kok vl g &
A BB BRI 2R

B SRR 2L E 7 ah BOAT S5 HE R, XHZAE
BAEATHIE 0T o I R G AT 2 A S BT X
JSLEY DIRE , Xt F R AL BR T BEAT 23 Ar , 51 i Zh - PR -4G
ey P, DT ) A DA 28 8 1 v 4 1S R T £ o 3
WA Y HAR DAL, o4 AR L PR R 7 38 HG 7™
ghithyrh,

1.2 KEAEEREREE(TRIZ)

TRIZ J2& i i 75 Bk A& W K B 2F &F 8 (G. S.
Altshuller) 7E 4087 T T FHE 250 75 6y i KV 1) & B %
HMIRYEER FHR A, B RS T A MR SR R R AL
JIT AT R RS 3, LA i R 25 b A o 5 1y 2L e
5% 1) QT IR I A0

TRIZ [a FATTHRME 1 AN ke o 5 SR AT 15T ) w85 2
TH BT 2 805 HFoR R A B p o . iR
MPRIESE 2 DS BT S SR — S8, R
ZREI D SEREAL, IEX N 39 MR TS
BT JE R A 40 26 0 W1 OB 5 ) B op SR A h — 4>
TR RGN [A]—A> TRES B Hh A 58 A hl R A K i
EIV-4:0 A Do E7/BERUIPN TSR G g i E o VN SR TR 111 N
I [E] 35 e T2 00 23 S AN R GE 40 o B 45 4 R
BRI . BRILZ AL, IR T - AL A3
% T AL S B R G ST HOR RGOSR R 2
REAR IR, 5 X R A9 A 1 T R O B A A
1.3 E&F FES/TRIZ g7~ ) #ig it &5

D) BE-PR $5-45 4 o3 M 3k B (3t — P AR 4 1) K BRI
AL, oA Rl 7 i AR B AT RE S B 4y b D) R IR 85
8 1y E 2 R85 TRDAE, DTG 342 1 45 Ay L g R At {ELEA
REAE 1] T A R BEA B0 i e 75 1% o 4R TRIZ PR N
FeATER AL 1 R R R B A RO WVANE T Ry
Primg il A SCHR K D BE- BRI -5 4 0 A vk A TR] AL 73
M7k 5 TRIZ BEIE b 9 8] LR D T 1A 45 5, mT LA
B A0 DR el S B [ 4 R B A A e N1 2
7R He T FESA/TRIZ 17 i BT B A A

ECEARBAT N BRGSO AYAT 55, 10 H 7= i 1Y
T RE-FR T -45 14 o0 A A6 LA, AR A A 8 [ ) 2R 3¢ [
AT I3 HT , B0 5 R GATAE IR . 73 BT HAR BRI, 2R
JERS RIS EAT TRESHA A, R R AL AT 51 3%, R 1]
UV R EA T I, R TRIZ TH SR BEAH A, 4
ANBEHREBEAR A, 3% [0 B 55 2 45, OFT X ] 47 20
Pr, BRI R B BAR A
2 EIKALE RS EIEE TR G

To7RKAR P FATT AR 398 v %) 5 2 R, O AR BAAT]
f B A fE B . AR Sl 3 X MBR—— Ak 75 7K 4 B %
£ B R BT AR R ik () T AT
2.1 B RGHIIRE-IRE-EH iR E

— BRI R G A AR AR R
JE el R RS AL R R AR S . AR A
Z RIS AR SC R ARUARIE , ST A F Z B AR BRI,
I SN IR 2w T RE- PR - S R o WA R P A



- 100 - EZETHI# Light Industry Machinery

2015 51 8

Thak-FRiR- 251

i B LRE S AR
BB R RS 2R
Ve R A2 I 1 —

B2 X T FESA/TRIZ ¢ /= ikt it 42
Figure 2 Product design process
based on FESA/TRIZ
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Figure 3 Function-Environment-Structural analysis model of sewage system
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Figure 4 Root cause analysis diagram of
the frist system problem
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Figure 5 Root cause analysis diagram of

the second system problem
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Table 1  System Questions
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Table 2 Original understanding of innovation
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Figure 6 Sealing before improvement
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Figure 7 Sealing after improvement
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Figure 8 Assembly before improvement
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