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Parametric Design of Personalized 3D Printed Products

LIU Jun-zhe, GAO Yang
(Nanjing Forestry University, Nanjing 210037, China)

ABSTRACT: Through user surveys, this paper aims to study the feasibility of applying 3D printing and parametric design
in designing personalized smart bracelet straps. Firstly, this paper explains the current research status of parametric design
at home and abroad and clarifies the interactive relationship between parameterization and product design by analyzing
parameterized styles and related product cases, and then summarizes the conception of parameterized personalized cus-
tomization. Secondly, by user research, the design process and design tasks of parameter acquisition and parameter logical
relationship establishment in parametric design are proposed. Thirdly, through the parameter modeling function of Grass-
hopper in Rhino software and with a focus on user needs, the design practice was undertaken, a 3D solid model was
printed, and the design plan was evaluated. Parametric design in the context of user participation can better reflect indi-
vidual needs in the product development process and program presentation. 1. Parametric design embodies the design
ideas of personalized products. With the help of 3D printing technology, this effect has been strengthened. 2. The expres-
sion of personality in parametric design depends on the acquisition of data and the construction of data logical relation-
ships, which can be summarized and extracted from the conclusions of user surveys. 3. Parametric design, 3D printing
technology and the need for personalization are indispensable, and they both drive each other and restrict each other.
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Fig.5 Parametric design of smart bracelet strap with user interaction



9424 5 161

XRATAF: TS HALM 1 3D 3TEN fh BT IE 27

K6 JLRPIr SRR
Fig.6 Effects of several plans

K7 SEAA TR 3D FTERR R
Fig.7 Parametric strap 3D printed model display

It A g SRyt | AR R B
MR EE T2 EA BT R R A, WP AR 55K
Ko, O AER] . nl/ NI A B g X — i R
HOBEHE I T AT R S 505 T e, WK
8, AILALEL, MBITsiiis (HERES%) IHA,

HZEEM 3D ATEN B d i, AT THRZ
U FEBGTEE . Rl S S R S B
TE, P T LD R IR 2 SR A T 30 Y, XA
AR BT — A JCEEXHE R AR, AT LA Wrfr 2
o Wi, AT A SO RS2 TR
B

5 #iE

AR ST S i A [ SR, S T S B XS TR
LSRN i SN FH R AN [T, DAL 0 £ BT 72 i 1)
ZHACAS QN TR AT TR AT, HR, % ok
B2 1Y FH P e A IR 55 10 SR 6 AT T 40
Wi M IR 55 B TSR oK, JF R T S8k
AR EGAE R i IR 55 W AR TS o 38 2o & R A5 R R 1)
5 GE T LVR RE SR AT XA, b T i
i L™ 5, U P 2 5 0 E ity Akt r
TAMEAR BT 24K, 8 3 Rhino 1) Grasshopper



28 fu % T 2021 4 8 A
HRESE
Performance reference
| !
BHBER E - LY
Design matters Parameter acquisition
l
HRERE A =g SHBBREH
Agile manufacture % ':2; Structure of parameter logical
!
3DFTER PSR SHART
3D Printing technology Design?esult . Parametric design
MRS58
User aparticipation design area
K8 A Bkt K&
Fig.8 Relationship of personalized product parametric design
SRV G W T NEHE RIEBNBURZHOCR  [6] M. ST Grasshopper I A A 7E Tl i it
iy e B A $:@ﬁmﬁﬁﬁﬂﬁuﬁﬂﬁ» {19 T8 FHAE 98— LA A A e JE S8 () A s 2 o LB

R LB AR |
ﬁﬁﬁfaﬁn‘*ﬁ%ﬂ*ﬁﬂﬁﬁl_ */Hjlzﬂ: R
ITEREAR 5 BB - 324

SHA R PR
A A 3D
THERER . B ILRIE S5k

FOAR B E i BT R B T A7

S E 3k

(1

(2

(3]

(4]

(5]

. SRR —— RO BT R R Mk ).
L EE5T, 2008(5): 28-33.

GAO Yan. Parametric Design: a More Efficient Design
Technology and Technique[J]. World Architecture,
2008(5): 28-33.

e/ e. SR T @RS
K ZTEUR Y, 2017,

YAO Xiao-long. Building Form Generation under Pa-
rametric Design[D]. Wuhan: Wuhan Textile University,
2017.
sAEdE. B
34(4): 26-28.
ZHANG Bei-bei. Modular Design of Intelligent Jewelry
[J]. Design, 2021, 34(4): 26-28.

FH, EME. SEABHE ™ b BB
W51, B, 2014(7): 37-38.

WANG Nan, WANG Pei-guo. Application of Parametric
Design in Product Modeling Design[J]. Design, 2014(7):
37-38.

OB WIRS BB B A A SR TR A
[D]. db3e: Wk, 2013,

HUANG Yue. Preliminary Study on the Application of
Parametric Design in Complex Shaped Building Engi-
neering[D]. Beijing: Tsinghua University, 2013.

A SR [D]. BN

i AR EAE BTSR[] 1T, 2021,

(7]

(8]

(9]

[10] K

(11]

WA BIID]. HiM: #RTLAR K, 2019,
FU Gui-tao. Application of Shape Bionics Based on
Grasshopper in Industrial Design[D]. Hangzhou: Zheji-
ang Agriculture and Forestry University, 2019.
BT #E, AT, i‘“ ZHAC BT 5 2 B WUk
FEITFT[). %40, 2020(4): 16-20.
GU Fang-zhou, ZHAO Jiang-hong, ZHAO Dan-hua. Pa-
rametric Design and Parametric Style[J]. Zhuangshi,
2020(4): 16-20.
AR, ST 5 S EA BT M BREE IR
[J]. #4530k, 2019(8): 184-185.
ZHU Guang-liang. Dialectical Exploration of “Parame-
terism” and “Parametric Design”[J]. Architecture and
Culture, 2019(8): 184-185.
EE ﬁ%ﬂcﬂﬂ%?E‘J%ﬂt?@iﬁ'ﬁ%ﬁ%%‘ﬂt&iﬂ%
by L7 R
. 2 ?ri"“ 'mwc 2018(4) 60 61.
GONG Chun. Analysis of Digital Infiltration and Ar-
chitectural Parametric Design in the Information Age[J].
Architecture and Culture, 2018(4): 60-61.

KA. AT R 87 S E BT I s B O
[J]. ZH-5 % %4, 2018(5): 18-109.
SONG Jian. Theoretical Research on Parametric De-
sign Method of Product under Individualized Re-
quirements [J]. Furniture And Interior Decoration,
2018(5): 18-19.
FH5, X, S8t 3D STENR P R & IS
[J. f25 T #, 2017, 38(16): 147-151.
WANG Ke, LIU Yang. Synergistic Development of Pa-
rametric Design and 3D Printing[J]. Packaging Engi-
neering, 2017, 38(16): 147-151.

( MFe2E 71 50)



