
e{ta{&.
r l,tl

I
iill
rl

r ssN  0577 -5586

,llillUUilUffiLtil[|lll ilnn'



6+.UtrrR
* €,8

* n=n (@4#+!*.,, (2003 +)

* n=n 4@B.eF+!e" (2005 +)

* ((+@H+!*wt' s.t'4HjFU

* + Erf,+t .+FE++J*.#|'FrJE{8 4 Et trHH+!)

* E H4if+e€,6af.af8

* H=n+EliU.HEA,fr*H+!*

{r?riletdtA{e
JOTIRNAL OF MECHANICAL ENGINEERING

zorz+f f iqst f f i r tFf r  6E 5 EHHI
Vol.48 No.l l Published on June 5, 2012

(+.8+[, rssg +€UTU)
(Semimonthly, started in 1953)

WrtXFnH, @2012 Joumal of Mechanical Engineering

+ €, +Et++&tii'a
+ d!' +trftfdrTE+A
,fr +E ,t tE' (ftlffirfE++R) ffiffi*[
,H+E*|]lUil, i hH tr FEt lh zz E lroooy 1

H*atJiffi'
+tJ{-F

,H+EFI'JE{1,

E{ + ffi, XIJ4.I6

fr.11ffi+E' ry ffi
€ ifr' (010)88379907
'ft E' (010)88379504

DOI: 10.390I/JME

http : //wwwcjmenet.com.cn

E-mail: jme@cmes.org

cjme@263.net

EIJ fi|l, JhHflIIEIIEUI-

tr 6 ti fi' )bH,+VTtlts.nH
i.T YlA !l:' AE-6}&H[E

Responsible Department:

China Association for Science and Technology

Sponsored by:

Chinese Mechanical Engineering Society

Edited and Published by:

Editorial Office of JOURNAL OF

MECHANICAL ENGINEERING

Address:

22Baiwanzf'nang Dajie, Beijing 100037, China

Chief Editor: Song Tianhu

Executive Chief Editor: Wang Shuqin

Deputy Chief Editor: Zheng Xiaoguang

Tel: 0086-10-88379907

Fax: 0086- 1 0-883795M

DOI: 10.3901/JME

http : //www. cj menet. com. cn

E-mail: jme@cmes.org

cjme@263.net

Distributed Abroad by:

China Intemational Book Trading Corporation

(P.O.Box 399, Beijing, China)

Code: M20l

ISSN 0577-6686 trAFFts.it€z 2-362 Et\linrcE: \oox
E llt4if , 3s tllffi, 840 )Lt+c N 1 1  - 2 1 8 7 / T H

(TILIfTIfE++F) EFA

€Ff i :

x'(tr(+ trtfltfrrfE+a)
EIEF+<,
E Ixfi (itlifr r )u'fH,B64 fi H)
- g+ :

IEE'
(J hHfi ft dffi xt+flffr rfE& H drlL+W
L U \ -

(itriri#iii{4,f€dretEftiltrXE"HqeH)
{r-f)t(ER^+tnffiI+aE'xEH*$44)
EisiH(t1€ieSt+)
Eitil#(trJhr{Lt+)
tFf;A(m'^iRr)ut+)
4!.#^(H,Sffirt+)
ruzR(ffiilt+)
E qE(ftrIgrt+)
id\Yn ru(Jhtr fiF Ht+ A drk +W)
t=ffi8(/ttrf+fit+)
F*Jf +(EtiltErt+)
'f4FH(Jharut+)
tKX R(fiJbt+tflffrrfE5 H dJl.N,+W.)
'Kft R(+ ffi IETA +81ffi IfE+ H)
+ttr(Fa^iElErt+)
dx,tA

( E ffi f+&;t+ill H rfES A -dr tX,+ W)
+tzR(iFftt+)
+d|Jil+(ilr6t+)
+#w(Et&wrt+)
+*{*(npHritt+)
lrl6F(8ffi'x+)
Er,ffi? (+++w! +fnffr#++ 5rfE+Fi)
+t t(ffi !+)<+ffi g1l +$ 5 tnffi,+A)

fiEffi+(rfiHf+&t+)
il Ff(AEEr)ut+)
InEF(ihHlsrt+)
t+.ffiFtp,(!+ffix+)
{A+ffi(JhHf+&t+)
EE+(7r4'X7)
Fffi lr(tI€IEI t +Eiffr rfE+ ffi )
FsWRZ(tr_l:l<+)
H @(r6ilLt+)
E € fa\ (tr ? t rE t +ttlffi I fE + H)
F H(xi+t++/Lffrrf5+H)
€Fnt6(+Ht+fl€rf5+ffi)
€ i* ff r €. ff+Ht+fil,tfr €T tfE+Pi)
€m*(+tr0-)ut+)-2. rg(ifi Ht+flrffi 5tr#rfE+ Pi)
=€tE(tH rE t +ilrDfr rfE+ H)
€:E=4(i4JtIjli+)



t ffi"{r,s{a
JIXIE GONGCHENG XUEBAO

zorz€ffi48#ffirrff i  685 BSffi

>()<x dlt f i i t i t€E xxx

f/LffiDHExiffiil1ffi;g,fr?JrHMff '4j+'g' g+d' 'F?AAS (l)

ET&^jt4L4i,AHtd(tr'l*drJ#fiUUEq![fH4."""':""""""""""""":"""""' 
'r,]'€r 49il4+ ]r & (rr>

**affiwl#ffiatlffiwftax#tEffi
mHaHE0{#ffiuilrnttr,- Ha€'xxffin""""""""" """""€E'e' $ri+fi 4gi4++ (2e)

€ftr&i.+ffii.Fflid1ffil+)pffin*eH&EtJ#Eif+8t8H"""""""""' """,Wf& + su )4,+'q'+ (3e)

ETITfiE&Hfr!€fl*[fffrit"""""""""' """"")r & y+e {d'€f+ (46)

ffi*4+'Fil'wlFr+6!#ti*ffin""""""* """""&' H ziE4E 48 #+ (55)

#f rplzHiFJffiSFH*eti*iAi.f """""""""""1,**4 tA € a l++ (6s)

frrIrruzBtpffiH#E:Flfr'&ffin ....'...............'.r'.1 l'E # vn M*fr*-oz>

rRTzfHJrhH

&+F*W*EAEEi,tFtFffi+6initfif ....'.'........ .......'............'.......'.""" r,tnfi,F ,iF El? 2L*hrA+ (86)

sf A\ 4ift i,f f! &i,txffi fE F frt F ffi + e &i+ffi fr #

Effg.{Dl,lt5 #r6J?irffil3:htFHtFffi+6i&i,+)$fB&4 """'K*46 A*-S'E }r &4 <rcq>

tjlfit+

iR

tJl+6+&.tJlEE 

ffii,(ffitnft#Hf/tffiHt HiEDANW+HtrAHft|| """""""'a E*

ex wM ffifi tilt ffJ tl ffi w ffiwlx'trl E;Wtilt'MwiA,

#TiFffir,Ji W4ilMV+#r+ffifrf6^*F6+iHhFif """""'nlrss, *,t'l*

TILffiil]h+
HffiH'ifr#rh&trFfiATar+ffi i*xt1?"tlffi """""""{'l' tt' E t+

iEft\i(&*+t1H&heBftlf*H """""':"""""" """""44+ *'€ra
- tEF +Wtr// H-ffJ',&fi ffi€€ pE76i* "'

EiKtrffiEte.ffJffi#:dir+ffin""""* """"rcr'l'* 4*'{ls

ffiilEfr++5tn^

ftilErZ5#f,

ET WEffi Hfi A HI +ME XNq HlJ I[4
j'trAffirff8lF$8ft*fldilt&dJ6dJ€&efdftU """:"""'* n -e&'$

BT Hermite ffiffitle+^lt#ffiffiSHrlin rv&::?]flA*tJ """"-e;+a

*tr6& (1le)

1 tun  (D6)

#€)S (136)

14+l'i6 ( 146)

+ lg  (153)

$jh* (rse)

w },F+ (166)

'fr&r\,$ o72>

$Fr6fl+ (183)

,R ff (191)



JOURNAL OF MECHANICAL ENGINEERING

Vol.48 No.ll June 2012

CONTENTS

Research on Mechanical Function Symmetry Architecture and Its Application

""FENGPeien ZENGLingbin QruQingyingetal (1)

Model for Roadmapping Disruptive Innovation Based on Technology Evolution Theory

.;;;;;" 
";..;";; 

;;;;;",;;;;;;, ;;.:il#,ffi: 
rANRrmhua JrANG ping ('1'1,

CouplingAnalysis..... .....CHENyu TENGHongfei (21)

*':::T::** 
:l:l* ::::l:::l* 

and Falure Mode for product Funcrion rnnovatim
CAO Guozhong GUO Haixia TANRrmhua *al e9)

**:t 
:::::::::'* :: :::::::''11 

*'*'** and rts Apprication in crearive Design
.--....QruQingying XIJEChi FENGpeienetal (39)

Method about Patent Design Around Based on Function Trimming

J;;;::;i; ; ;*,*;;;;;HH,' 
LUo pingva srJNJianguang e'la' .*6)

.-....-.HOULiang WANGllaohm MURui etal (55)

'*: 
::::1 ":::::T:'* ": ::::*'f 

Join'l s'fructure

Research on product Ecological Design *-*;1|;;.;...* 

ootreng HU Di GAo Yang et al ( 65 )

""Lru Zreng PANKai GUXinjian (72)

ZIIANG Peng TAN Runhua (78 )

**;"r;;;;;;::::*

Product Platform Design Method Based on Complex Network and Axiomatic Design

New Approach to Product Platform Design Based on Axiomatic Design

andDesignRelationshipMatrix""""' xlAoRenbin CHENGxanfu CI{ENCheng etal .s,4)

Product Platform Design Process Model Based on Similarity

and Structural sensitivity Analysis """""""...ZHANG Huangao zHAo wenyan JIANG ping et al ( 104)

Adaptive Dynamic sliding Mode Motion control for the parallel Mechanism of

VirtualAxisMachineTool .........GAOGuoqin ZIIENGHaibin (lt9)

Reconfiguration Theory of Modular Reconfigurable Mechanism Based on

Analysis of Snake Cube......'."' ........DING Xilun LU Shengnan ( 126)

(TFS}=)



 

� 48�� 11� 

2 0 1 2 � 6 � 

�  �  �  �  �  � 

JOURNAL OF MECHANICAL ENGINEERING 

Vol.48  No.11 

Jun. 2 0 1 2 

 

DOI�10.3901/JME.2012.11.104 

��������	
��� 

����������*

 

��� 1
  ��� 2

  �  � 1
  	
� 1

  �� 3
 

(1. ����������	�
����������  ��  300130�  

2. ����������  ��  300130� 

3. ������ �!"#$%&'  ��   075025 ) 
 

�����������	
���������������������� !"�	
�#$%&
��'
�(

)*+,-�	./0�1234(5*6�-���	�1278�9:-;<=>?#@A��BC?#@��	
�

��DEFG(HIJKLMNOPQR�ST���UV�WXYZ-[�#@�\T]DEFG^_$����`ab

?�cd�	
�e�(��DE^_#$fghijklSDmn�%&��=>?#@_RST������	%&


�op5SD'��Iqrs��BC?#@�ST������	'
��t5]FGT<u���vwxyz{|

�	
����� 

�����	%&
�  �	'
�  =>?  ��BC?  ST� 

��	
��TH122 

Product Platform Design Process Model Based on Similarity and  

Structural Sensitivity Analysis 

ZHANG Huangao
1
  ZHAO Wenyan

2
  JIANG Ping

1
  TAN Runhua

1
  LI Guoping 

3
 

(1. Manufacturing Innovation Methods Engineering Technology Research Center of Hebei Province, 

Hebei University of Technology, Tianjin 300130;  

2. School of Management, Hebei University of Technology, Tianjin 300130; 

3. China Coal Zhangjiakou Coal Mining Machinery Co. Ltd., Zhangjiakou 075025) 
 

Abstract�Building a product platform with rational structure is a good way for a company to obtain variety efficiently and effectively. 

From the aspect of design the product platform can be divided into conceptual platform and entity platform, the former forms the core 

resource for innovation of product family, and the latter gathers the core components for variants production. A process model for 

product platform design based on similarity and structural sensitivity analysis is put forward, as a solution of one of key steps, the 

rules and approaches for commonality design is put emphasis on. By use of that process model a more flexible product platform with 

hierarchy architecture can be built. According to that model the design process is separated into two phases. First, the product 

conceptual platform is designed based on similarity analysis and commonality design on function and conceptual structure units. 

Second, the product entity platform is designed based on sensitivity analysis for entity units to the changes of customer requirements. 

As an illustration, the process model is used for product platform design of armored face conveyer of a company.  

Key words�Product conceptual platform  Product entity platform  Similarity  Structural sensitivity  Commonality 
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