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Parametric Design and Rapid Prototyping of Plastic Box for Small Batch PCB
Wang Xingxing', Ni Hongjun', Zhu Yu', Lyu Shuaishuai', Gao Xianfeng”
(1. School of Mechanical Engineering, Nantong University, Nantong- 226019, China ;
2. Nantong Honghu Information Technology co., Ltd, Nantong 226019, China)

Abstract : Plastic box for single unit and small batch printed circuit board (PCB) was ‘taken as research object, which is
encountered in the process of vehicle terminal project. developing..According to the key size and functional port requirements of the
PCB, point cloud data were acquired by three coordinate measuring and-other methods. Imageware software was used to reconstruct
the PCB model, basic size parameters of the'PCB-could be got and then design parameters of plastic box for the PCB could be
determined. Design of the plastic box for the PCB was completed based on Solid Works software, then 3D modeling of plastic box
for the PCB was gained, virtual‘assembly and.interference checking were also finished. Up Plus 2 rapid prototype machine was used
to manufacture plastic box for the PCB rapidly based on 3D printing technology, then prototype of plastic box for the PCB was
obtained. It is of certain engineering significant for single unit and small batch manufacturing of plastic box.

Keywords : parametric design ; rapid prototyping ; 3D printing ; single unit and small batch ; plastic box ; printed circuit

board

SR B AR IS T R4 Bl 35 114003 1) —
ANFHERFFEN A M SRR AT ik, v DL e A
BT I R . SEE TR s EE
3y R LA B RSE, A Bh 58 Bt EE Hh Al
SRR el st DTS2 80 RS 5 D g B 8, Hev
HEAT B 2 BT 55 0 LA 5 B AN FME B i AL
SR WS EALETT CAD 8, E R
% FHE 44T Pro / Engineer, UG NX, CATIA #il Solid
Works PUFRFRA: , PURARAE A R o5, FEAEAS [ 1450
53 P — R T A . PO JE AL (RPM)
SRR (SRR R ) B JLRDEAR bR K
(b S RS EYSRE VR Uy KU Re ot
XL B AT AL ] AL H 45 1 i R S A T
AR TN, DT 58 B850 A ik A, 76 58 k)
{2 B R AT o P B R )9z B TR N o

SR, 2 258 R GeFFR ) 2 T A7 A il i JE
O RN TR e g ) L 17

B 4 gk 2 10 B T A o B P ] Y S
it PCB SZ 45, A5 B BRI 4 R 5 P Jer 5 il s
FAR, SECALF /Nt B R B AR (PCB) ¥l
ESRACBET, B P RN 28 B il
1 BXkom5SSHNE
1.1 FERaH

FEIH IF K LR, 38 20 7 B A T8

* EF R I H (2011BAGO2B10), VT35 = B A iRl
AU T REVEBII A [ RN K (2014)37 5 ], B TR -  E R
BIFIH (MS22015028)

WRR N« LT 72, Wt 3808, 2 B9 07 i) SRy e TR B e I
HEE AT SN BEE N

Wik H 1. 2016-02-03


杨超


62 TAESER

2016 4F, 55 44 4 2F 4 1)

12 FEAE SR A T AR AR U Bl 7K S sl AR ENLAE
I RN TR AR (HAT BT H A &R, TR
LR /NI I 22 2 G, BVET X 2 38 il B
FF % it A B A B /NI i PCB ¥R 22 255 & 247
TFIRBFGE TAE, EAR TR PCB S2lini&l 1w, i%
PCB ¥ RHE %6 & R EFORAEE: 1) B RS HLR
T BRI ST /N 2) PCB DU A 2 LA N~ B
WHEREER 5 3) PCB b 3R s 4 1 X B2 v 4
AL SR SHER 5 4) PCB R HTRTHE 3 IR
FEARIT IO E B RT 23K 5 5) PCB 1 3R 1M1 A2 i K2k
FE LA B AR PSR 5 6) PCB | 3 1 47 i VGA
F 11 AL AT RST 245K 5 7) PCB IS I i i SIM R
iR H A B AR ZER

(b)

a— [ ; b—JiK i
1 TR PCB Sl f

1.2 H%mz

S ARMCT A PCB ¥k 2 4% & 2 b ot e 5
T, AT LA BB & 5 25 a0 — ARl i\ — 4k
SARIN LA ) FAE I 5 ik (lbn = RAE ) I
PCB LM B OB R o 2838 R = A s il 152 AL A1
iEbn = RGN T A

AR YR I 2 ol P 14 38 % S VY 28 R AR AR N i TR S
AR F] MQ8106 K = AR BRI AL, 16 322
FER SR 2 B PAHELRAS S ir U 4, R BA T
fE & MABTE . Wk RSk FH RENISHAW
PHI10T 7] [ 3l BUSE 53 B 3k g8 . RENISHAW il £t
2l &2 HEADER F-Scan MO L, AT
PAIEA 532 kel i, b P AR TR R A O s B
A HF = A A SRR = D) B

i TAE RGN & e 2ol e AR
B b, B EF R ik, JF = A bRl m AL, T
AL 5 =, i T ah R AR L M AME O
LAY BRSSO RS B 2 5 d5ee , o o8
B , RAE T 0 0 = 50 R < stl” A% S, fig
ST S 2L = B AL BT 4R

AN, T2k /Mt PCB 1 AR/ N
HE 2%, = Asbn I HLERTE B2 fl U Sk HAT — 5 19 L

T RSE, Jo ik gk = AR bl e A2 ik X £ =l
H—28 PCB RS, U PCB DU £ 225 FL AR /N il
WU B GE bR R RAE T H A Tl
2 ARAMER=HEN
2.1 E=A#HE

Imageware & fx & 24 09 i [a] T. & 1,
Imageware [A Hi5i K1 55 2 A BERE 77 | i 11 4 5 B
JIRT A Gl RS B RE R TR i
25 MUK THR R B SRR IR S
WA . TRE PCB A A B AR A BTk «

B0 B, e RS AL g A
5 Bl TE A (R 43, e TR 5245 PCB A, 2 B ds 78
Imageware {400 ] Hp 38 7% KL DU , ] Hsf 58 68 1 A7
B, IFELAT LA G- s A B 2 B8

5 A HEE . 3T Imageware B4, FI
SKAEFN ) T RSB PCB 5 = 508 (&l 2a frR )
PEAT AL K BN A 2R BT T, I ELAE AR A2
A BRiC, W 2b i, DUE 5 S R R AE 45
T RS ESC R B

Vz
i

@) (b)
a— 117 b—bRiC R T
B2 TS PCB & =%
B RIS B TSR PCB AH G TH Y
N R NS SR T S S TS
BB SR, LIMETE Solid Works B4 UAH I £ 52
TR =4des i, BeAh, 2560 bn R RAEI & T A
PCB JR i B # L ok, 15 8111 PCB kL
KRR HENSH AR TRET T/EMIF R, T
PS4 PCB #4081 iz
*z1 IIELHI PCB &BHEIE
] ZH
PCB KJ¥ x %
PCB DUff 245 fL07

125 mm x 89 mm
110 mm x 72 mm

PCB MU 4Lz @3 mm
PCB 5 1.5 mm
PCB b4 i m RF 15.5 mm
PCB JF& il 5z e ST 2.5 mm
2.2 Z=ZfEH

B7E Imageware 3K H BT kA L %) T R 5241 PCB
28 i P e PR A R “liges” B 2 SO IR, ¥E A Solid


杨超


TEXE% 55 /ttiE PCB WM G 2B BT B PRk IR o i 63

Works = 4Eis BB, 47— RINERAE , Lz ff
MG IR, R UIRR S a4, 45 G O 4 7E Imageware
HHREEAYLR T, 25T Solid Works %1544 1% PCB
SRR, T RESEAH] PCB )4k = 4 5544 3 78 4
’l 3 s

Y e e
7 .
%G@-

[# 3 TS PCB A ik =4k f b i 4l

3 REEMSEIET
3.1 ZEEHERDREAEZR

ERRE N S B 1 TN DS IR S g o
T TRESLA] PCB M2 FIAR Y, T L 56 IS A A - 35
PR AY, RS JRE B 21 S 75 PCB I 28265 £ iy L JRE
AE , BRI A DU 1 N 1A 1T SZHE AR PCB S,
VLI PCB e fLAHRT R B 2225l s I a5 E 2 5
BAE R A PCB M Difig, 2R AE PCB 45 X i
T A 2 AP D fig s A2 £L s eah, i,
P22 RIS RE | b 55 A1 PCB DU 23 L~ N
—H )
3.2 HREREHHALF

B TR &% G a1 FE /Mt s ™ i, A4 Ji
il 3 Jo) J R 24 LA £ B 5 O AU BE B IE BT 3D
TTERIIN GG — T & - ROk (ABS),J& T
— P LR () TREYARE BB PCB 244 & o i 2L
K, G T il RO e R DGR
LZ NN (1
3.3 REREH=HEARE KR

HR AR b R o 1144 2 AR T A A g 3
T5 58 R EPIR 5 TR SE] PCB 45K S 58 i R
s, Ik 125 mm x 89 mm, LAfE T PCB — 2 2%
TE LSRR, BEAh, IR BEAE DU A % B S 4 AR K
5 PCB —EMy &AL, 25 AR STk i S5t
Fefith RTS8 i PCB #Rk 2224 6 I S AR T T

MRAEASCES 1 5850 BTk PCB 23k & e/
3K, JFRE PCB ¥Rl e &) b asi it TR, & 5em
SE T 5 Y N R RN i B ) ) RSB KT PCB
()R B N T8 B RS (R B TR e e e B,
2 ), N N T FEHUE R 125.5 mm x 89.5 mm,
BEJEHUE 2 mm, 5¢ i PCB S84 & i T 1 ) 46
T T AR YR 5 PCB 2235 & i RoF, i
Al &% PCB FIJIEE , UAN 2] PCB 9 L 1 o

P, BEBUE Y 30 mm, 58 PCB #RF 24245 £
TR W) A3 R T 5 45 =, 454 PCB £%-3fi 1 e R
St A A T 50 B A b LA L I DI BR 1 78 T
Vi, FARALEE PCB I 3 i it 4 oty 11 52 52 v 4% 4
LA L R R BefL A VGA $E &%
LRI T RT3 SIM R Ze%£L; 55 /U, M4 PCB ARAS
FEARKT B RN A R il VIR i i 4w 45
T2 DX 3R 11 JRy e AR TR 5 B L, M Tz R
ity S A ] 2, ) S e A A R 1) D
B )5 M35 PCB MU 22 fLIN A & RAT, 5%
e g LI IR AL A T AR, ik, 5%
S el g

H T Solid Works #{F 58 B T PCB % %< & Fil
PCB — 4 AR e R C TAE, B/ 4 A T T
FESLH PCB 52 & MR R KERT, A B Nk
SRR 35 PCB =i SRR 4k A
i A Ao S84l oK L 56 (R 22254 | PCB =4 E Y
IR DU ) 22 B L 20 6 AR DU ) 1) e e FLVC fic
HhxESE, OB LT 5 (_F AR S PCB B
R filE « PCB B 55228 GG Ml ), SEELEE AU
HEWL, ) ] Solid Works %K {4 H 45 (1) T 5 K6 A T
e KA KT R BBk

B 4 TRESIH PCB K Haeds & m i

4 PHERFEBHIE

X BN e SR, 2o 2 R G G AR
Dy T AEAE 3 R AR RN TRl AR v A fal 3t i
308 3 PR AR S s AR, AT A S B LA/ N e e
PR P A2 B i v . SR AL A RSB A R
/N UP Plus 2 AUJGHFEAIHL 3D FTERHL ) 52 A%
TiZ T RS PCB ¥} 22 e G bRk Jr R il 3 . 3%
FTENMLTE 2 45, L TAE R R # ABS MRS
TR AT Y AR R TR R ], DRI T E S A
RIGE ST UYL B TR SE B PCB ¥Rl 2035
JAE I | i SRR R < stl” SO 9IS A 3D FTER
HLFTERSCAR . B+ 3D FTERHLTG 2 — )2 — 2 iR
JEFTER, T AT N R 5 ZBU N 2 K (ELAF X
TG SRR TSI TRESR AR B 28k W . FTED


杨超


64 TAESR

2016 4F, 55 44 4 26 4 1)

SERUR T B KBRS ST RO XS B B F AT
W AME Y ATHS A B2 58 U R R e S AL ]
1.

R ORGSR ] 3 (1 PCB BRH 3 35 T
PR PCB BEAT DT FE 225, 22O R4, 1 A2 1
THIIRET K, B IR I I&l 5 7R o %07 b
TFR i B/ Nt B T AR PCB 42 & iy R il
ST A —E B TR I E.

5 TR PCB K HEes o M e
5 it

(1) EF X B FF K a 72 v 3 2] ) /N i T
FESLA PCB, SR FH = AR bRl 55 7 VA 3R I PCB =
Bl ; 18 Bl Imageware 3X/40%) PCB s 2= B i1 14k
PHEE A, $2 0L PCB JEA RSF S50, 8 T 547Nt
it PCB 8k Gt 280 K.

(2) T Solid Works #% {4 76 B T 54 /N b i
PCB ‘&4 G S5kt JE 4/ Mt PCB %
By AR SRR T R LR ST A TAE

(3) FIH 3D FTERF A, il ad b 57 KR 28 7] UP
Plus 2 RUJGH S BUHLSE A /Nt i PCB 3 kH2
e o P JF AL, i T SN PCB $iRE
PR AL

(4) 23 O RF 55 S0 R e X 3 [ & i i v
PR/ B PCB 0} 2224 6 (1) PR RN 28 5 o it L
A —E ) T AR A

2 % X
(1] Wk SHALBSTIHEHTIE [D]. M At A= AR,

2002:1-10.
Dia Chunlai. Research of parametric design theory[D]. Nanjing:

Nanjing University of Aeronautics & Astronautics,2002:1-10.
[2] XUk, st SR, 45 . BT 3D FTEN BBV B K G TE AR A

BBt (0], TREHT, 2015,43(10):71-74.
Liu Bin, Tan Jinghuan, Wu Chenglong, et al. Design of injection
mould with conformal cooling channel based on 3D printing[J].
Engineering Plastics Application,2015,43(10):71-74.

[3] Weller C, Kleer R, Piller FT. Economic implications of 3D
printing:market structure models in light of additive manufacturing
revisited [J]. International Journal of Production Economics,2015,
164:43-56.

[4] HELAE, SEAE, LR T A TR B B AR B Y
PRVT [J]. TREERHN HT,2003,31(4):40-43.

Dong Zhongxiang, Mo Jianhua, Shi Yusheng, et al. Discussion of
a new type injection mould design based on RPM [J]. Engineering
Plastics Application,2003,31(4):40-43.

[5] Ezair B, Massarwi F, Elber G. Orientation analysis of 3D objects
toward minimal support volume in 3D-printing[J]. Computers &
Graphics,2015,51:117-124.

[6] SR, il . BN P 2T R AU T T AR R A
SR ). HE A3k, 2012,34(3):67-69.

Zhang Shaopeng, An Shunv. Under single unit small batch
production type machine-finishing craft system construction and
application[J]. Manufacturing Automation,2012,34(3):67-69.

(7] XU B/ N 1 e 2 Al B T 3t R KA O 2 (0] )
PE4 T, 2010(6):123-124.

Liu Guoqiang. How to build a strategic partnership for the
manufacturing enterprises under single unit small batch [J]. Guangxi
Journal Light Industry,2010(6):123—124.

[8] g, bt € .Imageware 3 o] ¥ AU H AR LA [M]. b 5T iEHRK
L, 2006.

Shan Yan, Xie Binfei. Reverse modeling technology foundation of
Imageware [M]. Beijing: Tsinghua University Press, 2006.

[91 JaSHE, /M, sKE, A5 | T O i BRSO 3k i B i
T EARH CAD / CAE [J]. 3R T0ll,2013,41(11):45-48.

Li Dantong, Feng Xiaobao, Zhang Zheng, et al. Products design
based on RP technology and mold CAD / CAE of electric mosquito
lid [J]. China Plastics Industry,2013,41(11):45-48.

[10]  ABAESC, SREL, DiFHE , 45 . T30 1) AR5 U SR i) = 2 At

RUTEAA [J]. 2R TAlk,2015,43(5):35-38.
Deng Jiawen, Zhang Zheng, Li Dantong, et al. Three-dimensional
geometrical modeling reconstruction based on reverse engineering
and rapid prototyping technology[J]. China Plastics Industry,
2015,43(5):35-38.

LIk R IEE M (TPU) mHMNE
BEB 730 2ETT
TR 2T B N ——F 5 5137 w0, 51 2020
A ERB AR IER (TPU) T MIEA ST 7304255 7T,
W SR AN E 5 T REmR AT . WA R4k
S TR XT3, 2014 ~ 2020 4R 5 A ARG AR
itk 6%, ZAATN , Z 85 K AR E ik

W B, 2015 A EREE S HR M AR T a5 950 7t R
SR Y EBA T AN 2 T R T BRI SE [ TR
2014 ~ 2020 4V A Hb OB 4K 4545 0 58 R AR A Tl
SR SR A3 A T RIS, PR B A A i
PEOR , A E AR BT 5 A T A I AR K, 2978 75%. IAER
TLEIRE , BT 1 /3 R A P e, Hik
FIUEFRA ENEMLURE TS, (PERSHM)


杨超




