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Research on Reverse Reconstruction Technology of Injection Molding Machine Screw
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Abstract; In view of the complicated structure of the injection molding machine screw, its shape of high accuracy requirements and
long cycle of optimization design, by reverse modeling method and with the Win3D three-dimensional scanner and Geomagic Wrap
software, the point cloud data of the screw of the injection molding machine is collected, encapsulated into a curved surface and
imported into the reverse modeling software Geomagic Design X to create its 3D digital model with high precision and provide high—
precision model for the optimized design of the injection molding machine screw. The error analysis software Geomagic Control
shows that the error of the reverse model of the injection molding machine screw does not exceed 0.02 mm, which meets the needs
of the industry.

Keywords : reverse engineering; reverse design; optimization design; injection molding machine

1 #FEZITERGRE
1] TR AR I IR A BT AR 6 A 2
R R T B B, U TR, R,

0 35

TEIALRAS R R i) FE B S LA, TR S ARAT 14 3

R B o FESB AL PERE T RN BB BT 45
7% ARG BRI 28 T R, AR T IR A Hr it i
AR, B EENLI T AL SURIBR T 2 iyt 28, T PLE
ARSI Tl A5, BBt AS P UL ST I [l i
N B A LS B £ R A R
AR BT R A4, JEH T 2 0 1) i3
THRAMERREHE SO Z W TALE OGR4 g B
FEAEAE = S RAL S QB DL R C R B 5
Wil T 32 W AR O T A Wi o R Y i T
B ARSGE IR X B AR T Y T A 5
ARIETFHIFE, P ETHE BB BARTERESR ALEOAR S HF

ULAEAAR B TP R R e B A AR P 1
IRo WITERES TIE GE B i, & — ok B g
FBE, AT R DR S L 2 R P DR M ) [P

2 GEBBATRE EIRIT A

2.1 HARMERIEE
VST S ML D (1 2) | I TAL 38 i

B RERUERT RO TR RS 7 | A R T 45 5 v D AL A e e

B ASC LIS SR FT AR g BRIt 4 3 P ] 24

ESTH :2019 FRe b & S5 208 BRI TE S0 H (19GZ012) 5 Bpb 2 B K W T 2 24 K S8 BURE ( SGKCSZ2020-827 ) 5 Bk

PO SR B MO SE T H (17GY014)

FE—EFB A R (1992—) , J HAW KRN LT A W55 1 MBS 8 R filiE

- 163 -



- fEREA -

BREF - ABRNBEHAOE G EHRATR

=Y R SR e e S I SR R ey e BIVEEN
B, AT A BB AT B AL 0, b e Rt ey 2o P A R
PR Win3D B =450 451X . Geomagic Wrap sz
Qb FRERA: K Geomagic Design X T[] AR AR A4

| it | b |
s |

l

‘ﬁ?mﬂﬁ

Moz EL

Geomagic Wrap

Wl
Geomagic Design

‘:mﬁw‘

‘ CAEfF &

BT g B R A

1170 mm

BRHAL: cm

2 SRR

2.2 HEERFGE

1) G A 8

B, O MACR 5 1 B LR A R T 1Y 58 = 2
Wi o TRRFHC B T O RO E | Bt A T
Oy B WS BEAT R 48 K X i B s AT B O
AETR I DA 4 A SR G O T s B 0 i M mrgE A T
UG, S8 T BB HLIRAT 14 RS BE = RS

2) HER

WOCHRAUR S RN E 2R & H TAEFEIE A
FHOCHIAR AL AL I 0 H A K el 25 S5 T B RAT 1, o't
U2 S0 WG 2 FURE S B8 ), ) P RILR S 9 1 5 9 4%
SfE'y AR R S S B . B4 Win3D
R = ST, BRI ES S 600 mm, HAIEEHREF EI<3s, 5
IR ZTZE 0.03 mm LT, LATH JE 13 M LIS (0 4G i 22
KOE 3), BAREAE R . B3 Win3D B4 # ) A
Geomagic Wrap B REME, Geomagic Wrap A
A R DDA F R, HE R E S 3 5
RN SECT ARG 845 508 U RE A S ROk JA B AL
MREESEIE, LME RS & B & 1Y R . 38 1 % Win3D
= AR 5 BE SRR A, 1 PR @A AR
RAYAEARFRIS AT REE G, DTS T3 (S AR AE

3) mi s BdE R AR

TR R AR AR G A OGS SR I A 3 T
M BAE " SR E R e BOGITURE B #E 2
S0 3 1) TGRSR ARG L AR SCRE I Win3D B =

- 164 -

AEPOCAT ASURAT PR AR TR 8 R B 08 9 4 1, 190 B
WP 4 Jr7s . AR e U e 3 AWk w860 9 T
SOHURFFAR IS B T B o h T IR B HLIRAT (19 1 3
T ROE AR S PRI oR 23 B il PR
778, LARAHE BE i e Ak DL A s = Kl

< wzenass S

TEEE WR BSE st =%

FriatRE

S5t ‘

[irErennns  FeenTHRE 001

Bl 3 Win3D BT BRS BEAR 2

FEUGAL BT ML

K4 FEIHLIRAT R = BE B

4) A

TEIIHLIRFF Y S = R R 5, AT LA 2, Sy 36 i)
AR = TR, ALPRARANE 5 TR H e BRI
IHHLIRFT 2% B 5, 75 BT 1Y 43 BO S =, TS MRk F
P B R o RS LR AT I K sl e H
TE WARR 7 (4 T SO, e AR R B/ N SR AT R B
Rl = (1) R, 2B R 1R A 1 X8R, O R
= XIRET A P A5 DL B AR R MR .
THR BB 5 TR R, J 2 S5 A 2 B3OHR A A I A 2% T
BE RIS 22 55 A, O T R4S A B Y 0 e AR R
X AT ) sz T AT A A, an LR AR | it DG
G PRBRAE AT RN G 1Y T S HLIRAT (R B O R
h . st 483, F A Geomagic Design X # 44 A 547 33 i)
SRR,

Xy, = nxy (1)



N e S SR

xof p k.'yz

{ |
R

PO

KA G

A R R R R TR R G R G GGG G S

/LA | HH TR 2 2

5 TESHPLIRFT 5= Ah PR

5) 3 ) AL 5 1R 25 0BT

BT IBALIEAF B9 7 A = . sl 48 2SCHEF A Geomagic
Design X J& , AR4EE SR AT (45 1), 1] Hie IR S EA T IR AR 5
RS AR TUR S S AL AT, o e 3 A R R T
PEAEAT O A, R, T AT IR A SR ELAR R B
O3 BRI 6 (a) IR o ARYBIRFTL5HY 1A 3C
AR50 18 B, 4 BER ELARFNIBRE I 25 SR A0 6(b)
FiR. BB 6(b) 50, IRA EART 14 BB ms), ¥l
S 21.76 mm; 14~ 18 Bt HARLMEN K K %50 1.29, [F]

P AT B BE A R 35.99 mm, 28 T R ECH 0.76% .

2 U 36.5
£28 g
=NE /H\ o ot /(P/ N /f 3602
m 24 2%

S RS P S (S [ o S8 o
20l ' i t L r 5 i 35.5
0 2 4 6 8 10 12 14 16 18 20
g

(b)) TEAIHUERFT L2 RRE I R fi
Bl6  TEIRINUIBAT Rz BB i B - IR

HRAEI £ 25 2R, # IR 7 O 20 B, A 0 ) AR A
Geomagic Design X £ il SR Fo4 | 7 = 2 g4 4K {4 NX12
rR 2 R SURRAE , 3F 5 A Geomagic Design X H -5 84T 3k
TRHEATA /RIS AL IRAT 1 SR ALARAT (1) = 4R i ay

Wi RS UR T AT IR SR A, A TR 22V T
BRI AR A MR, 121 Geomagic Control 122253 HT K
X R AL 390 1) B R FEA T AR, AN 8 B, A
R 22<0.02 mm, H 96% 1R 2E4E T-0.0011~0.0011 mm

Z 1) R PG i i TR SR 3%k 1) B R AT A Dy T 0
HUBRAT 4 = eS8 TR AR B 5 il 0 T3
LEYEHLR RE R TE BA T 20
AMAAAAAAAAAAAAAAA,
BHes

N e s

%iﬂtﬂ%ﬁ—'ﬁ%%fﬂﬁ%ﬂﬁ@ﬁ

et e e o O O

FEIBHLRFT R
K7 LR S R

(2) BiEEZA
(a) FEIIHURFT IR 22 214

1) iRz x A

80.0
72.0

56 0
48.0
40.0
32.0
24.0
16.0

8.0

0
-0.020

-0.002 0007 0016 0.025
(b)) TEIBHURFFRER2E 535 11 43 L
K8 TEMLRAT R =&

(T#E 214 TT)

- 165 -



RS5ED -

FTRE, ¥ - AT SRAMBONEET S RKREMFHT

SE 3k

(1] B, BEER, e, 4 ST ERCBIRa S AIRCH MIs PRI
AEEIRITFEL T ]. ST HAR 2019,38(4) 1 111-115.

(2] XUSEf, 2R #8545, JET B M A TR R R
REIEE RGTHESE[ T ). HoOI5 B S5 5HOR ,2019,17(3) :14-21.

[3] LIH, WANGX D, GAO Y J, et al. Evaluation research of the
energy supply system in multi—energy complementary park based
on the improved universal generating function method[ J . Energy
Conversion and Management,2018,174,955-970.

(4] BUAUR, AREELL A KA. FET I B A is A7 FROIR A5  ef i
BV HARBEL )]l FHR AR ,2019,36(1) :154-155.

[5] AYVAZOCLUYUKSELO,FILIKUB. Estimation methods of global
solar radiation, cell temperature and solar power forecasting:
areview and casestudy in eskisehir [ J ]. Renew able and
Sustainable Energy Reviews,2018,91:639-653.

[6] BrIE4E, Sk, TR RS I IS A7 g 1o XU Al 7
BB T]. K ELREERLF,2018,36(7) :202-205,214.

[7] LIU X N,HOU K, JIA H J,et al. The impact—increment state
enumeration method based component level resilience indices of

transmission system[ J]. Energy Procedia,2019,158 :4099-4103.

[8] BRTPA, B9, i belbel 45, TRy N afe sl kALY S,
RIREREIEAE AT ] IR GE A BIE,2019,43(2) :76-82.
[9] THIMMAPURAM P R, KIMJ. Consumers ~ price elasticity of
demand modeling with economice ffects on electricity markets
using an agent —based model[ J]. IEEE Transactions on Smart
Grid,2013,4( 1) :390-397.
[10] B MR, R T, B T4 B 25 T 4 B 10 L 58 AT RSP
fEITEREFEL )], Bl 53R ,2018,55(14) :58-62.

(117 BEIR 3, 65 W 16 10) 38 4 0 W 195 17 8080 43 B 3R GeF
R[], )77 771,2016,29(10) :92-96.

[12] PhE =2, KB 2T, 55, BT 2 IEdR A& iy d BT 22k
AT, TTARET1,2019,32(9) 1 146-153.

[13] /R0 RS 2R 4. BT ZIRERAL B EMS S2RT4L
PEOUHH AR B T]. RS H 3k, 2002,26(23) :73-75.

[14] mR%, SBE0HT, Ak, 55, JET 2 U5 SRl & 1y B 2
Widr Bt gE [ J]. Wy RGP 545, 2011,39(6) :17-23.

[15] T35, 07— B0 4. 2R IR & 5 PR T 1Y
ER LA R A AT (] B RS A i1k, 2016,
40(19) :30-36.

I#s B #7.2021 - 09 - 08

FWIVAVAVAVAVIVIVAVAVAIVIVIVAVAVIVIVIVIVAVAVIVIVIVAVAVAVAVIVAVAVIVIVIVAVAVAVIVIVAVAVAVIVAVAVAVIVAVIVAVAVIVIVIVAVAVIVIVIVAVAVAVIVAVAVAVAVIVIVIVAVAVAVIVIVAVIVIVIVIVIVAVIVIVIVAVAV IV IV Y

(E&EFE 165™)
3 #RSHR

3.1 FEERE

Wl AR — PR R AR v, e AR ol
HHOCH I ACR LG PIR N 58 = Bl IR 8 w4k
B AT X L B AR iz P ) A AR 0y TR 7
PEATHE  AAFAR D B S BB 3207 1 305, PR
R MADEc v NN i Y S a L I R ES
TESCHME AN #8125 L B B 2 (i

3.2 FBHEFSHFEIET

TESBHUBRF TR T SB N OCHE AR, FORS B B e o 98
PLAREEE PR AT AR BE XS T TR LA PERE R A
FRESC VIMERIBIFFE 22 R FE [l B A0 7 12 i AT ) %
BIPRIE AT T ERBUCR SR T IE A R S ik it
JRITR o ARSCR A B 7712, AT Hh e S R
FRAGSEH , FEEEATIE DAL IS B I R RRCR
4 ik

TESBHURAT 22— b iRl BE AL Sl | HORG B2 B HsE
HIBPLVELERE . o T SR FHIBHFF ARG, AR SOR L 47
Tl A KA T ARIR 22 <0.02 mm AYIZFT R T AR R
R R T AT R, o IR B2 b il 1, T
PR R At i B AR B S SR BT R T fig ke
SIGFA BB AR AT T B ME T, ELAT S0 R A
[ RRAR T 38T A, 46 T AT 0, Besh, i e
XEE A EREE D  WEAHET A,

SE 0k
[1] LIZ Y ,HUANG M Y,HU H J, et al. Design and manufacturing of

. 214 -

complex surface impeller based on RE[ J]. Advanced Materials
Research,2011,328/329/330:619-623.
(2] skfRse, W R 4. S 2% M T A 390 1m) ) 5t e . ety 804 m Tk
B[J]. HLATTE SR ,2019,32(4) 1 167-169.
[3] skRse, iR 5%, SIEh i i 1) B0t 5 ol T8 R B
F[I]. MM TS5 5% ,2020,36(2) :87-90.
[4] NEYTON L,BOILEAU P,NOVE-JOSSERAND L,et al. Glenoid
bone grafting with a reverse design prosthesis [ J]. Journal of
Shoulder and Elbow Surgery,2007,16(3) .71-78.
[5] YJ TSENG,YS CHEN. Closed—loop design model for sustainable
manufacturing by integrating forward design and reverse
design[ J]. World Academy of Science, International Scholarly
and Scientific Research & Innovation, 2015, 9(7) ; 2277-2283.
[6] ZHANG X W,ZHOU Z L,XU L Y, et al. Reverse design and
finite element analysis of tractor panel based on CATIA[ C]//
2011 Fourth International Conference on Intelligent Computation
Technology and Automation. Shenzhen,China: IEEE,2011;162-165.
(7] Esrh, ka4 I 1 e Bl R AR T s
RN HIBFSEL T ]. HUARET 51, 2018(2) 1 131-134.
(8] A TR, JHIEF, . 3T 1E/300 1] H R 9 45 50 0 44 1
FE[J]. HUR S IE,2020,48(2) : 158-162.
[9] BB, B, T, %, £ T Geomagic Design X B9 IE 38
A 1], MUK SR ,2017,45(17) :157-160.
(107 XUP BN, 5y B, 45, im) TR i S A3 K& T
BEIRTSELT]. HLAR TSl ,2015(3) :55-57.

[11] AR, Wk, slok 42, 4. J5T 3 ] TR AR o3 M e s
L. BB, 2014,35(11) :134-135.

[12] /gL, e TARTE@OT & A B e e I 2z b i i T[T ]
B HLHL ,2019,40(5) :67-70.

[13] 583D FTERFOARTE ™ it i 1) TRE P i R IR TE [ T]. 4
H,2014(7) :411.

[14] FE23C Win3DD R4 =i R s B F M 2] b
o U =GR R A R ] L2011

[15] RAmH, futth. BT A8 mE TR )], s,
2019(5) : 123-124.

i B HE.2021-09 -13



