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ABSTRACT: In order to improve the efficiency of the mechanical product surface coating texture design, the design
method based on kansei engineering was studied in depth. Firstly, based on kansei engineering, the texture design method
and process and key technology of mechanical product surface coating from the theoretical level was proposed. Secondly,
for key technology, typical texture samples and typical texture visual imagery vocabulary were collected, conduct visual
imagery sensitivity experiments to obtain the relative membership degree of typical texture samples and typical visual
imagery vocabulary; Using BP neural network, the “visual imagery-texture parameter” correlation model of mechanical
product surface coating was constructed; Finally, take the digital printing machine for example, when the texture parame-
ters were “coating roughness 0.2, coating refractive index 1.18, coating thickness 1.2", the texture visual imagery values
were “safe 3.132, simple 2.657, beautiful 3.089, stable 2.756, solid 2.842". The results show that the “visual imagery-
texture parameter” correlation model had a better subjective trend and can meet the visual imagery needs of users. The
method of mechanical products surface coating texture design was maneuverable and scientific, which can provide refer-
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ence for the design of mechanical product surface coating texture.
KEY WORDS: mechanical product; texture design; kansei engineering; visual imagery; BP neural network

TEAS | R TR ™ ST A A% 0 3R R Al
MRS RIS B, AL 7R T 25 D A
e . B, HOR e A B AR R,
1] G 3 T 2 TR AR T — B LR AR AT B R A 1 A
G . FRIATRBETURE, AE U™ i &0 2 AL
WEEZZ —, ARKRERE LR H i 55 A
PRI o X 7 i R T VAR R AT B R R A oY, O
e H P SRS S B A, SEAT A B 7 R T
TR S TR, AT LA R0 g P X B ™ i A
AR T B PR B JE5 AR 3 T

HAT, BB 7E = S 4 2 A — & Bk
58, TR T xt 4, SR T —Fhst
T 3 PR 3 5 2 G R 1 b ) T R A - 7 5 R AL T
% RUNESEE RS . HRER T, £
SV RS2 TRV 62 B R NP O R AN ITE S3:UF WDk R (I8
TR s R 4 AR [ R R R SV AR
PR T b 5 T 5 R P 400 ke i R 2R 56 ) AR 25
A PP 5 R D AT P T AR 2R T T
TG CHLIRE AR PN SR b BRSO 12 5 PN o
FI R PE TR A e T AR B B R A 5 TR R 2
DR R BAE . £ MR S i T “H
i—HE—EL” ZRMERBR, 25 1, BT
FEREATRL T A MR AL B b3 B — E Rk, B
DL SR B 5 R R AU o S5 3 g e AT —
SE R JRy BRE | 75 2L 1) X BILAM ™= i 2 T Uk 2 o IRk
BEATHFE .

X B AR GT AR AT LR T e B, S T2
PE = St b LR P ko S AR ik 2
— 3 B TR . AT R A AR T
VLA BRSO i B e B R T sk b T Ak, A
ST RN 22 (R DG R, DT — 25 B A R
TR BAR, MRS ™= fe, $m = fhikit
L&

DAATLAR ™ it 2% 11 U 2 O BIF T 42, it ST
BIU ™ i 2 T VA 2 R T 2 (), I S LA™ i 3
T4 5% “ b B R — i S 5 Visual Imagery-Texture
Parameter, VITP)” SCHRACAY, 2 —Fp 5L T8k T
2F R SE T G B AU ™ i 2R T A e R T O ik, A
ZA D) A R P AL i SO P T R 5, I
S HUAH ™ i Y R TH R 2 U THR LA S %

1 RITHERRE
TR T2 R 8 2 0 AL ™ s 26 T O 2

JRIRBET Tk, i A P RO A A SR, i —
AU bR, FoREGHBOTER, DI 2

FP R o BRI R ™ il 2 T U e B BE T, Wit
WARGEATHE AR, DL 1,

———{mpﬁiﬁgmﬁF——
|mﬁ§§;mﬁm\
v

BRI RRERE “UR
ER-RBSHE” XBER

v
|m€&@§ﬂﬂﬁﬁﬁﬂ‘
Y

FRRBRE R EITM?

| BB SIS Et |
v
|ﬁiﬁ@§ﬂ$ﬁﬁmﬁ%‘

2
N
Y

| - sEmRERRGEA |

K1 Bt
Fig.1 Design process

R TG b Bk — R, X LS T AR
ik

1) R P E Ok o 7 AR AR X AIUBR ™ 2R TR
Jo AL T 52 AR 75 K

2) iz FHERPE T2 R 2 e X FH P AR 5 R
AT AL AT

3) FTHU R MR VITP CIREIRL,
AR S R P R 0 3 5 T SR Ak Ry S5 DG RE 1) S
TS, TS B AH R ) AR A

4 ) X U ST AR A 5 00 AP . PR A
MgksE N —4 M R, WEREEE 14

5) K FH P Tl 3 1 SO B AR AR 1 T LA™
FFAS B 52 B R AR

6) XF R SEPRACR PR AT PR . FH PR,
DU S R AT 7= it 2 T VA 2 BRI T S8 s A AT
M PR 15 126,

2 VITP XEREHE
X AL iy 2 T A SRR BT R AR 4T 0 A,

HVITP IR AR B T B ASCHEB R o Xzt
R 7 1k SO R EA T IR A M AT 5T

/]

=i



58 (S

T 7

2022 4F 3 H

2.1 HBIREEARRE

LA 7 ity 2 T A% 25 R 1 B W T T 203k
W, w2 TR T O o JRR = O B D R T 2 A
H IS BRI O RA ARG RE , L, Sed R
BRI EAF RO 2 | AR R . AR AR DR Oy
figk R I 8 [ T, 9F 5 R ALV BE S FEAR , 26T KeyShot
8 Pl A i 4 AR ) R R USSR

7E KeyShot 8 Hfv, AN[a] i 2 1 5 n] 3l i 141 45 Uk
JEMUBESE | RZITAHE R IRIERIE 34 RS
PR A, H T AN [ A A o X I O o e 2
FEANTRIEN , DA PRAEWT TS B ERA IR, 7P o i
14 e TR BE 98— € 2 0.075 ( BOAH FIME ). T
RIS EAEABA TR, S58EPRRCR, il
A it ) SRS BB B AT FR A, WLk 1o — T iaT,
NPER TR, PR SRR AT, ST
T, A PRIEBUSEEA B9 25 5 1, DU I35 1 S0 285
Ho SCHPR AT IEAS 9250 2 AR UL R FRRAE A, R 3
Poyhtik . n] Ho RS A R0, MR IE S 4 R rh Bk ik
H LY SR AR AT L T SRR SR

#& 1 KeyShot 8 Fr#jLif /= fa B B S #3t B
Tab.1 Range values of mechanical product texture
parametersin KeyShot 8

JRER A HURE Yot En JE B
M R s b I U 0~0.8 1~3 0~10

SR R BB B G R R AT ¢ i )
. A 13U A R Y I T B
QI s M, L AE Lk
SR 5 10 T3 o 00 DO 6
SRR R IR . B0 B 55 H I o
RO A5 GRS , X B 2 K45 AT
Gt BT 0 2 H R A DL ™ B 2 e
R B G5 T 9 2 1 0 BT A7 7
B HSL . RIIZ AR | B2 RS R )
ST O P IR E , DA 5 S0 | 37
F ) R 0 T G
23 MRBRBHEXH

S TR Jo SR A A LR A i T R AR U
R, REBEAT L E R ARSI, 18— R i R
AABL R E R BAT R . SR s R A 5
FATHREIE , Boir i S R 5 T R R i
AT AN, AT 35 Il 2 o SRR A L A Y
Mo 3 G R B S8 L o

2.4 VITP XEXEEIMETTIE

P T R B S I A S T iR o R

JBFEAR J
TR e =e STRNIVPS /S S i I RV

5 4t
FEA

m

M

~

PRI ELU & 0 US4, 7 BB B8 G I
B2 5 R 2 M A7 AR SIS 3R , S5 3R T
WIS VITP SRIBEBUR . AEXHEBU ALY , L
SR B3k ( Pearson ) R HCHEFTE A E IR ,
FATLAEHI R | MR ST 57 2 2
SO WK U W AP TR , RLF  2  2
AR R X
25 MEMEERE

A A PR DL e T 2 R
GRS HC IR, A R £
HEURRE T B RIS , LI 2.

P RRERE | S R KRR YRR

HERBRARE || WREESAT
Y
BRBE PR

TENRESH vy |

SEEE MPHELMRIA | & mesmz

v FRRERERBE (<ooo----ooo

BT EZRBH MBS ERFGHERR

HEETRBER| | ..

v \ i SRREE |

e A MERBEBAR | omr

M REEE sgar | HERXE |

| | 1 HBISHE |

1ENESE |

WA BRI [« - LR

1 FRNER

SHURRAASY| RURREANEESERY

' ¥ ' | BRBRY |

m@mm?&ﬁm#gé :r::::::::::::

RER-ERSM” XEmm | SRS

U mEms |

____________

P2 HLBR™ S R IR RE VI TP JCIRAS Y g 2 i 7
Fig.2 Construction process of “visual imagery-texture parameter”
correlation model of mechanical product surface coating
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Tab.2 Orthogonal test schedule of frosted texture
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4 0.05 22 6 13 0.2 1.0 0 22 0.4 2.2 6 31 0.8 1.0 0
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Fig.4 Frequency analysis on choosing visual imagery words
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Fig.3 Typical frosted texture samples (partial)
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Fig.5 Sample analysis on visual imagery vocabulary
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