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T he Pa rt in g s u r fa e e d e sign m ai n ly ha s re la tio n t o the m a in
s h aPe fe a tu re o f m o ld e d Pa rt ,

an d the i d e n ti fi e at io n o f the m a in

s h叩e fe a tU re a ls o Plays a lea d jn g ro le 主n e a s e sea rc h in g
,

I刀 山js

r e g ar d , th e strU e tUr e o f e a s e lib rary sh o u ld be o rg a n i z e d
a e e o r di n g to th e shaP e fe atu re o f Part

,

an d the hi e ra re h ie a l

fe a tu r e tr e e o f m o ld e d Part s ho u ld b e e o n s tru e te d
,

by w hi e h th e

pa rt e a s e s e a n b e e la ss ifi e d sto re d
.

C la s sify i n g the s haPe

fe a tU re s o f Part s by th e ir d iffe r e n t e har a e t e r s , th e e o m m o n

fa e to rs o f Pa rt m o d e l e an b e e x tr a e te d a s th e Par e n t n o d e
.

Th e

e hi ld n o d e e a n in h eri t a ll o f attri b u te s 加m th e Pa re n t n o d e , a n d
e o n ta i n m o re fe a tu re s tli a n th e Pa re n t o n e

.

A s far a s a s in g le e a s e

15 e o n e e rn e d , a lo n g w ith the inh e ri te d re lat io n g o in g thro u gh
lay e r by laye r, th e nu mb e r o f fe a

姗
e att r ib ut e s w i ll in e r e a se

T h e fe a tu r e att rlbu te s ar e mo r e aPt to d e se r ib i n g e o n e r e te ly an d

b y i n s ta n e e , a n d th e e o mP le x d e g re e o f th e ir r e la tio n s 15 a ls o

i n e r e a se d
.

T h i s e la s sifi e d 叩Pro a e h e a n h e lP to se a r e h the e a se

lib r田了 in d e x e d by s haPe fe a加re s a n d to so lv e th e m o ] d e d P洲
w ith e o m Ple x sh aP e

.
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C a se d e s e ri Pti o n s

2 B U I L D I N G O F K N O W L E D G E L I B R A R Y A N D

C A S E L I B R A R Y

T he kn o w le dg e lib rary 15 th e ilnP o rt ant re s o u rc e th at e an
a ss ist d e sign e r to se le e t rat i o n al Pa rt ing su r fa e e Po si ti o n

.

T he

o rg a n iz a ti o n a n d d e se ri Pti o n o f如o w led g e in th e libra ry sh o u ld fi t

fo r the Pra e tie a l mo ld d e sign Pro e e ss a n d e an be ea s i ly qu eri ed
a n d e o n su lte d b y d e sign e r s

.

Th e re fo re , th e e o m m o n u se d

kn o w le dg e a n d Pri n e iPle s in Pa rt i n g sur fa c e d e si g n an d the

d e s igu ers
’ su e e e s sfu l e x Per ien e e s w e re e o加lud e d an d int e gr a t e d

.

S o m e Pie e e s o f d e s ign ru le s kn o w le dg e ,

w h ie h fo rm the

kn o w le d g e library o f Part in g su r fa e e d e s ign
,

w ere e sta b li sh ed a n d
w e re id e n tifi e d b y s imP le se n t e n e e s

.

A ll o f th e d e sign ru le s i n

lib rary w e r e d e s e ri b e d a n d e x Pre sse d in d e ta ilby fi g u re an d le tt e r
.

A n d the e lu e 15 a ls o g iv e n in “re e o l刀n 1e n d e d’
,

an d “n ot
r e c o m m e n d e d , ’ w ays in th e fi g u re e omP on e nt o f d e sign ru le s

,

w h ie h e a n he lP th e d e s ign 明 m a ke th e ra ti o n a ls e lec 七jon ba sed on
Part ie u la r d e s ign e a se

.

Fig
,

2 sh o w s th e Part in g su r fa e e Po si ti o n d e se riPtio n g iv e n by
the s yste m a ft e r e ho o s in g o n e o f the d e sig n ru le s

·

Th e e as e d e se riPti o n 15 th e fo u n dat io n to Pe rfo rm a

kn ow le dg e ~b a se d r e as on in g
, w hi eh tu m s to d e s e ri b e a n e x is te d

suc e e s sful d e sign e a se as th e dat a in fo rm a ti o n th at e a n b e

id e nti fi e d an d Pro ce ss ed by e o m Pu te ℃ T h e e o n t e n t a n d th e

de se ri Pt iv e w ay s hav e r e la ti o n w ith th e q u a lity an d e ffi e ien ey o f
so lv in g 51而 Iar qu e stio n s

.

Th e e as e de s eri Pti on m ay be exP re s se d in th e fo llo w in g m o d e
,

e a s e o f th e m o ld e d Pa rt = th e in d e x in fo rm at io n + Po s itio n

in fo n 刀ati o n o f Part ing sur fa e e ,

w he r e the i n de x in fo rm a tio n 15 the

shaP e fe a tu re o f th e Part
.

N am e ly th e shaP e fe a to r e o f Part a s an
in d e x e an s earc h th e s im ilar e a s e w ith th e ma in sh aPe fe a tu re ,

an d

th e r e sPe e tiv e Par’t i n g su rfa e e Po sitio n 15 a ls o g iv e n i n th i s e a se
.

T hu s th e e as e s in Part in g s u rfa e e Po s it io n e as e libr ary are s o m e

tyP ie a l Part sh aP e an d th e e orre sPo n d i n g Part in g su rfa e e Po s itio n

o n th e Part mo d el
.

The n

um
e r ie a l d e s e r iPt io n 15

e as e (F3 匀 = e a se (伪
,

乃
,

⋯
,

劫
,

(s J
,

勺
,

⋯
,

‘))
w h e r e F 二 伪

,

乃
, 二 ,

人)
,

关 15 th e e hild sh aPe fe a tu r e in th e

inj e e tio n mo ld in g e a se , i = 1,

2
,

⋯
, n , n 15 th e n u m b e r o f eh ild

fe a tur e s in th e e a s e ,

S = (
s 一, 5 2,

⋯
, s 。)

, sj 15 th e so lv in g s ch e m e , i
.

e
.

th e Pa rt in g s ur fa e e Po si ti o n
.

j = 1
,

2
,

⋯
, m ,

阴 15 th e n u mb e r o f

av ai lab le Part in g su ri触e e p o siti o n o f o n e e a se mo d e l
·

A hi e rar ch ie al e a se libr卿
, w hi eh 15 s ho wn in Fig 3

, ean be

fo rm e d a e e o rd in g to th e n u mb e r o f th e shaP e fe atu re s in e a s e s
.

A n d th e n ex t ]ay er e o n tal n s o n e m o re shaP e fe a tU re th a n the

fo n 朴e r o n e
.

I t d e v e lo Ps th e shaP e in fo rm at io n o f e a s e m o d e l o n

th e ba s is o f in h e ri tin g th e fo rm e r lay e r ’5 s haP e fe a tu re s
.

Fig 4
sh o w s th e o rg an iz in g se h em e o f e o mP le x e a se s

.

T h e se h e m e 15

e o n sis t eni w ith th e m o d e l Pro e e s s o f m o ld e d Part
, thu s it 15

c o n v e n i e nt to Pe rfo rm in g e a s e se ar e hin g in d e x e d by th e sh叩e

fe atij re.

3
.

2 H i e r a r c h ic a l se a r eh i n g b a se d o n th e Pro d u e t ru le

C a s e se
毗h in g 15 an im Po rta n t e omP o n e n t in re a so n i n g

m e e han i sm
.

T he e ss e ni ia l o f se ar e h in g 15 the Pro e e s s o f se a rc hin g

an d ma to hin g
.

5 0 th e Pro e e s s o f e o n stru e 亡i n g i n fe re n e e m e e ha n
-
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6 11
.

is m 15 a ls o th e Pro c e ss o f e o n stI u e tin g th e s e

arc h in g str ate g ie s an d

m atc hin g the si而l如tie s
.

Th
e str ate g ie s hav e a

gte at e
ffe

e t on the
re as o n in g effi c ien ey an d th e re su lt

.

T h e PuJ 甲o se o f th e s e a rc h in g
o f th e Part in g sur fa ce Po siti o n ca s e is to se

arc h th e c as e

wh ich h a s

the sim ilar m ai n shap e fe a tu re w ith th e Pla stie mo d el
.

T h u s th e

me th o d 15 Pro Po s ed o n th e b a sis o fPro d u e t ru le a e e o rd in g to th e

o吧an jz atio n a l s
trU

e tU re o f e a se library
,

T he hi era r ch ie a l s ear e h in g

m ean s th a t th e c a s e library 15 se

arc he d in tu川 fr o m th e h ead lay er

to th e end in the
s e

are hi n g Pro e e d u re ,

b u t w hi eh e m br an c hm ent
w o u ld b e fo llo w ed sho u ld b e ju d ge d fro m th e Pro du et ru le

.

Fig
.

3 s廿习c 奴ir e o fth e Pa rt ino gr gan lz atio n s廿习c 奴ir ‘

sur fa ee Po siti o n eas e ib ra ry

助助m PI贻a te d c a 义sss

Fig
.

4 o rg an iz atio n s
tru

c tur e o fthe
eo

mP licat ed eas e

Fig
.

5 sho w s a tyPe o flad de r l派 mo ld ed Part s w ith th e ladd e r

h o le fe atU re ,

w hi eh ean b e o btai n e d 妙 Pe rfo rm in g B o o lean
sub 加 e tio n b etw e en tw o la dd e r sh a ft fe a tt ir e s ,

an d a fi ll以e d eo rn e r

as th e as sistan t fe a tt ir e
.

Th
e r ea s o n ing se

are hi ng Pro e e ss is
,

份s tly

Pe rfo蒯
n g th e 五rstju d gln

en t
,

if fe a
tur

e 1 15 th e la dd e r sh a ft
,

th e n

th e e a se 1 w ith lad de r sh a ft 15 o b ta in e d : th en Pe ri七n n ln g the

se e o n d ju dgrn
e n t

,

if th e fe a tU re 2 w ith ladd e r sh a ft Pe rfo ri n s

B o o lean sub tra e ti o n w ith e a s e Z
,

an d th e Po s iti o n o f its e ent er lin e

15 at the
sa rn e lo e硕o n w ith th e fo n n e r

one
s ,

th en th e lad d er sh aft

eas e w ith lad d e r ho le fe a tt ir e 15 o bta in e d
.

A p pl yin g th is re a so 山n g m eth
o d ean a e a u ir e h i比 effi eie n ev.

D e cau se s ea rc n in g a lo n g o n e em b ra n e力m e n t n e ed n o t tr a v e rs e a ll
o f eas e in th e lib raJ下

.

lf th e re a s o n in g ru le s an d e a s e s ar e m a tu re ,

th e sim ilar eas e w ith th e shaP e fe a
tur

e o f th e m o lde d Part ean be

qul
ek ly o b ta in e d by aPp lyin g h ie r

are hi e a l sear eh in g m eth
o d ba s e d

o n the Pro du e tru le
.

Fu rt h e n n o re ,

d ur in g the Pro ce ss o f e

ase 一as e d

Part in g su ri兔e e au to m a tie de s ign
,

th e e a s e m o d el n eed n o t

re s em b le th e Par’t m o d el en tir ely
.

It on ly n e e ds th at th eir m a in

shaP e fe atu re s

are
sim ilar an d the part in g s u r fa e e Po sirio n s

re lat iv e to o n e o f朋
n sh aP e fe a tu re s o f th e tw o m o de ls are

s

俪Iar. Th
e 5 1而l丽ty so lu tio n

mo del o fPart in g sur fa e e au to m at ie

g e n erat in g 15 Pr o Po se d her e
.

4 SIM IL A R IT Y SO L U T IO N M O D E L O F

PAR TIN G SU R FAC E

T he Part in g su rfa
e e o f a eas e has th e sPe e ia lPo s iti o n relat io n

re lati v e to a e e rt a in fe a n理 e
,

A n d th e se re lat io ns re Pre se n t a lw ay s

on a c er’ta in sur fa e e , a eert ai n s e eti o n o r Pas sin g thr o u gh a e erta in

Po int o f the fe a tt 甘e et e
.

T七es e Po sitio n relat io n s ean be e x Pre sse d

as a ZD v e cto f, th at is

P = 叉伽
, n )

w he re 尹L- ~

一SPe e ia lPo siti o n re lat io n

无
一一一Ve e to r sym bo l

尸-

一Po ini o f th e fe a奴甘e w hj eh th e P日rt in g stlrfa e e Pas ses
月

—
N o

rm
al ve e tor o fPart ing su ri触e e

In o th e r w o rd s,

th e Par’t in g su ri触e e is r印re s

ent
e d by a n o

rrn
a l

v ee to r 月 an d a sP e eial Po in t P o f the fe a tu re
.

Fo r e ach Part in g

s山悉沈e o f a eas e

mo de l
, ve e to r X 15 u n eban g eab le

.

A s
far as a

b o

ard
·

lik e Part cas e

mo d el15 e o n e em ed
,

if th e Pa rt in g su r fa ee 15

d et e

rnn
n ed o n th e to P fa ee ,

th en Po int P 15 th e e

ent
e r Po in t o f th is

加c e ,

an d 碑 15 th e n o n n al v e e tor.
Firs tly, fin d th e Po s itio n re la tio n P o f th e Part in g sur fa e e

re lati ve to th e e a s e m o d el
, a n d th en su bsti tu te th e Po s iti o n re lat io n

in to th e Part m o del to d e te

nm
n e its Pa rt ln g sur fac

e Po sitio n
.

Th
e

so lvin g pro e es s can b e exP re sse d b y th e fo llo w in g exP re ss io n

I(凡(p )厂) c= 几 } 的 {(凡(p )关)C Pm }

w h er e
sP—

Part in g sur fa e e

C而一一一Cas e

mo de l

凡—
Part mo d e l

关
,

石
—

Fe atU re lo c at ed in Cm an d Pm re sP ecti v ely

T he len ite m re

Pre
s e n ts th e Part ie u lar Po s itio n o f Part in g

sur fa e e relati ve to a c e rt a in fe atu re in th e eas e m o de l
,

w hile th e

ri gh t o n e rePr es e n ts th is rela tio n in th e Part m o del
.

U sin g the ir

5 1而lari ty w e ean d ete n刀 In e th e PaI’t in g sur fac
e o f Part m o d el

.

A cc o rdin g to th e c o tr LPle对ty of the
s加‘饥止e of the mo ld ed P队ts

,

the
part in g s切f 叹e des ign lr 姗y in cfu de se ve ra lasP eC ts as fo Uow

s.

(l) T be Part in g 浏rfa c e 15 Plan e
.

For th o se Part s

wh
o se

ma in

fe a权叮e
fac

e 15 Plan e ,

on e ean fi n d d仕e e tly po in t P an d ve e
tor

月
.

Sub sti tu ti n g th e m in to th e v ee
tor ex Pre

ssion X (P
, n )

,

the Pa rt in g

sur 几 c e Po siti o n o f th e Part m o ld ean b e det e

mu
n e d

.

Fo r
the Part

sho 场” in Fig
.

6
,

th e to P fac
e 15 selee te d as th e Par’t in g su到触e e

ac e o rd in g to th e eas e s in th e 11b r

卿
.

Th u s Po int P 15 th e to P fa ee

ee n ter Po in t o f th e cu bieal Part m o d el
,

wh ile n 15 th e n o
rm

al ve e
tor

。f面5 sur 伪 ee , a n d the se 七刃0 valu e s can be fo un d 丘o m th e fe at ur e

山扭
, 50 th e po siti o n o fPart ln g sur fa e e c an be 5 0 」ved e

onv
e n ien ti y.

(2 )L a d d er Part in g s u讨血e e
.

Th
e lad d e r Part in g fa e e fe a tu re 15

co

mln
o n ly u s ed in so m e m o ld e d Part s For th e Part sh o

wn jn Fig
.

7
,



.
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.

孔 To n g m in
,

et al: D esi , teC hn o lo 盯fot inj
ec tion mo ld part in g sur fa c o bas ed on

c

ase
s a nd 如

o w led ge

on e n e e d fi招tly fin d th e ve c to rs xl
,

戈
,

⋯
,

戈 o f e a eh la dd er fa ee,

th en th e lad de r Part in g sur faC
e ean b e Ob ta in ed by Pe

rfo
r 江u n g

B o o le a n u n io n o Pera tio n w ith th e Part in g su rfa e e s eo n tr o lled 妙
th es e v e e to 咫

sur fa e e
.

In the Pro c e s s o f th e Part in g su rfa e e se lec tin g
,

th e

kn o w le dg e libr

ary , th e e a se s lib r田下
,

an d th e fo 即ard
一rea so n in g

me th o d are
u sed

.

Th
e sim ilari ty so luti on me th o d an d B o o lean

画to op era tlon am 皿9 th e ch il d part in g sl 汀fa c es are us ed to

g en er ate th e
fin

alPaZ’t 1n g su 浦如e
.

Fig
.

10 15 the ZD ilfu s tr at io n o f

Pa rt in g sur 几比e o f th is Part mo del
.

〔3)Th e Part in g su rfa e o is c切rv e d fac
e

.

Th
e 5 0 1v ln g Pr o e e s s 15

e o m Plieat e d w h e n th e Part in g fa e e 15 e

urv
e d fa e e

.

T a ke th e Part
sho w n in Fig

.

8 a s an ex a

mP le
,
the key fe a奴甘e Par am et er s , suc h a s

the

rad iu s

arc
,
the PO s ition o f e en ter lin e an d its d istri bu tion

, sho -

u ld be fo un d a ee o rdin g to th e sh aP e o f th e e

urv
e d fac

e
.

Th
e n th e

so lv in g mo d el ean b e e o n s tl” c te d
.

A ft e r su bstitU ti n g th e se Pa ra幻。-

ete rs in to the s o lvin g m o de l
,
the Part in g Iin e ean b e gen e ra te d

,

an d

th en th e Parti
n g su

rfa
ee al so e即 be Obta in ed

.

If th e Part ing sur fa c e

15 fre e 一

化曲 su rfa c e ,

th e so lv in g m ed elwi ll b e m o re c o

mP li eat ed

(4) Mo ld ed Pa rt s w ith e o m Plie a te d s

姗
仪甘 e

.

Th
e

mo re
e o m Pliea te d Part m o d el 15 th e o n e th at its sim ilar ea se do e s n o t

e x ist in th e e a se libr

ary
o f Part in g sur fa ee Po sitio n , a n d th e eas e

mo d e l re su lte d fr o m th e re as o n in g Pro e ed ur e al s o h a s a signi fi e

ant
d iffe r en e e

.

Th is ki n d o f eas e m o del sh o u ld be so lv ed d ire e tly at

th is tim e ,

for th e g e n er al s
trU

e tL ir e o f th e Part 15 eo

娜lic at e d
,

but
th e Po siti o n o fPart in g lin e m a y be si而lar

.

几ke th e Part sh o w n in Fig
.

9 a s an e x a

mP le
,

w hic h c o n s ists

o f se v

era l s加e
皿

e fa 以ors
,

th e re 15 n o t th e 5 1而lar e a se in th e e a se

libra ry
.

Bu t its Part in g fa e e a ls o e a n b e d e sign ed u sin g the
c a s e

sho w n in F ig
.

6
,

an d th e toP fac
e o f the Part w o ul d b e cho sen a s

the Pa rt in g su r fa c e be e a u s e th e ir Po s itio n s o f P训
n g s u rfa e e

are
51而 lar

.

If the s im ilari ty so lut io n Pro e e du r e do e s n o t w o rk
,

th e

h u m a n 一e o m Pu te r in ter ae tio n w ill b e ch o se n to d ete
n n ln e th e

。耐i”, s u rfa e e a n d th e re su lt w illb e stor e d
,

thu
s th e c a se libr田了

o f th己Pa rt ln g s u rta c e Po s ltlo n w 1JI Oe en n cn e Q
·

6 CO N CL U SIO NS

Th
e kn o w le叱e an d eas e 一

b留e d reas o n in g de sign o f m o ld

P民rt ln g sur fa c e 15 to r

eas
o n th e 5 1而lar c as e w ith th e

ori g in al P叭
访de x ed by 阮

shaP e fe at ur e o f the par’t an d to de terr ni n e

the
Po s itio n o f th e m o ld Par’t in g s班血ee e

mP IOy ing th e 5 1而lari ty
s o lu ti o n m e th o d

.

T his 叩Pro ach has hi g h de s ign effi e ien ey an d

re liab ility o n th e bas is o f th e ab un da n t kn o w le电e libr

脚 an d c as e

libr ary
.

lt also h a s sev eral ch ar ac ter ist ic s a s fo llo w s :

(I) The hierar
ehie al eas e libr田了 o f Parti

n g sur fac
e Po sitio n 15

eon s
如

e ted b韶ed on th e nu m b er o f th e fe a
皿

e s in th e e as e ,

w hlch

m 欧e s th e se a re b加9 rno re e o nv eni ent
.

(2 ) In d ex e d 妙 th e shaP e fe a n叮 e , a h ie r

arc hieal se

arc hin g

me tho d 15 e

mP lo ye d b a se d o n th e Pro d u e t ru le
.

It ha s hi gh
e ffi eie n ey an d ean qu ie kly reas o n o ut th e ea se m o delw hieh m a in

shaP e fe a奴止e 15 slin ilar to th e

mo lded Part
.

(3 ) U sin g the
51而lari ty o f th e shaP e fe a tu re s b etw e e n th e

e a s e

mo d elan d th e Part m o d el
,

th e si面lari ty so lu tio n m o de l o f

Part in g s u d滋c e 15 fo un d ed
,

wh ich ean de ten 刀 In e th e Po sitio n o f

th e

me ld P训
n g suri触c e qu iekly an d ex ac ti y

.

A s a re su lt
,

th e

qu a lity an d th e effi c ien ey o f th e m o ld de s ign are
Im Pro v ed

.

R e fe re n Ces

1 z han g Y S
,

Wan g Y Z
.

C o m Pu ter 一A ided D e sign
o f p last ie M o ld an d D ie

·

B e
ijin g : Chin a Ma ehin e P爬5 5 ,

19 9 9 (In C li in ese)
2 Fu M W, N ee A Y C

,

Fuh J Y H
.

Tb
e aPPlie at io n o f 吕ux 翻e e v isib ility 明d

m old ability to Part in g lin e g en er ation
.

C o m Pu
ter

一

A ided D esig n ,

2 00 2
,

3 4 :

46 9
~
4 80

3 Ta n S T, Yu en M E part in g lin es an d Part in g su 到兔ee s o f inj 忱 tio n m old ed

P且rt s
.

hi : Pro c朗din g o fth e In sti tu tion
o f M e ch 即ie aIE n g in e

.
,

19 9 0
,

204 :

2 11~2 2 1
4 W匕n g T, Ta n 5 T, S z e W 5

.

Part in g lin e fo n n atio n by sliein g a 3 D CA D

m o d el
.

E n

咖
e en n g w ith C o m Pu 之er s,

19 9 8
,

14 : 3 3 0弓4 3

5 M ajhi J, G u p ta P, J叨ard 明 R
·

Cg叩uti 哆
“

.

natte st,

吵华呼
一

fr ee~ part 呼
lin e lb r a e o

nv ex Po lyh e也o n , w l也 aPPllCa n o n to m o la Qe slg n
.

七。田p u [
-

at io n ai G eo m e
tty

,

1 99 9
,

13 (4 ): 2 2弘2 52

6 Sun X M
,

yan g H C
,

W 如g Y J
.

R . 始ar ch o n th e

des i助 m 吧th od bas ed 曲 C创姆 s
·

M eeh朋ieal Selen c e 助d l忱 ho olo g 苏 2 0 00
,

l9(2 ): 33 1~3 3 2 (In Ch 访哪)

Fig
.

9 Part 坦9 sud 油c e o f c o m Pllc at曰 Psrt

5 D ES IG N E X AM PL E

o u r a lg o ri thm ha s b e en re aliz e d by Pr o g ra m 而n g w ith Vi su a l

C料
o n the Platfo rm

o f A u to CA D 2 00 0
.

o bj e etA R X s e

附
5 as th e

d e veloP in g to o ]k it b e ea u se o f its gr eat effi c ie n ey
.

Fig
.

7 15 u s e d a s

the te s t Part m o del
,

an d th e re su lt o f th e det e n n lnati o n o f Part in g

su
rfa

e e 15 sho

wn in the fi gur e
.

It 15 a ki n d o f tyPieal lad der Part in g

B io g r
aP hi c al n o tes

Yu T o n g . 坦
,

m . le
, w as b otU 诅 19 5 3

,
a v

lce pr o fe s8 0 r in 众y Lab o rato ry fo r

p re e isio n an d N o n
一

tra d ition al Ma chin in g Te chn o lo gy
of Min istI’y

o fEd
ue ati o n ,

D ai i叨 U山v

ers ity o f Te
e
比

o lo gy, C hina
.

H is res e叮e h in ter es ts in elud
e

Pr6
eisi朋

,

m iero m o ld d es ign an d m 朋 u血etU 月n g
,

m o ldi n g CA D /C AM / pD M
,

s以fa c e m o d ific at io n an d 呵忱ti o n

mo ldin g
·

介l: + 8 6碑1 1
一

84 70 6 0 62 ; E
‘

m all: 扣俪
n 5 30 @

sohu 刀 o m

Li G u即hu a ,

m a le
,

w as b o m 泣 19 7 9
,

an M S ean d i山te in Key Lab o
rat

ory fo r

Pre eisio n an d N o n ·仃. d iti o n a lMa ehin in g Te ehn o fo gy
o f M in istry

o fE d u eati on
,

D a lian U n iv ers ity o fTe
c
hn

o lo gy, C hin a
.

Li物
u m ln ,

m ale
,

w a s b o m in 1 98 1
,

an M S ean d ld ate in K ey Lab o ra to ry fo r

p肥e isio n an d Non
一

加d iti o n a lMa比 in in g Te ehn o lo gy
o f M in is好

o f Educ a ti如
,

D a lian U n ivers ity
o fTe eha o lo gy, Chin a

.

L an Jian
,

m 日le ,

w as bom in 19 72
, a lec tu rer in K ey L ab o rato ry fo r Pr ec isio n

an d N o n
一

tra di ti o n al M achini
ng 介比

n o logy o f M in is
try

o f Ed ue atio n ,

D al ian
U n iv er sity of T ec

加
olo gy, Chi似

.


