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192 T EA AR G RE A PER A, AP BT RHESRIBL. bR R, BFLER
iz ASAMFAEHZ WEBEAERRZYM. KEEH I MEEARHEH DEEHNEN T
FRAERER, HRREAT 2. EIE3DIT EIRAR > B 2 H M FALHIfl & 85 (Bateman, R. J. & Cheng, K,
2006), HeewmmEAEN L SHUUBRASSREZES, HEUMERIAST TERE T KA
AFBRK. KA H N RFEELIDITEIEAR, BREAFTREESPIIEZ BRI, HHEA
WERAZ RBEWREYE, HBELR—RSERFEDITEME TZEAHRER. HAFEDT: 1.
BrESDITHZ R AL SEAR R, SEREEMEKAREZ RilME— P RHF5E. 2. ELAFRME
Z 3DITEISEAE, #BEAABS. PLA, ITHIZ RE A SBEMSAMAUS RAEGEH EBHEGHRER,
BN HRRIEZ W Ret . SGWARKMIDITEHRANATRALEEMEZRE], ABELEXAZA
SN, BHEBMEFZIDITEMRIEATIRR, K3DITHHARNA TARMER R R, BHSUERR
RRAZ AE&HRHER.

eI 4L
3DITEl, 3DITEN#M AL, KEAHE, HE

The Material Characteristics of 3D
Printing Technology Applied to
Furniture Hardware

Chun-Yu Hsieh, Peng-Hsuan Lee

Department of Interior Design, Chung Yuan Christian University, Taoyuan Taiwan
Email: ch0315@arch.nctu.edu.tw, g10882012@cycu.org.tw

Received: Aug. 2", 2021; accepted: Sep. 2™, 2021; published: Sep. 8", 2021

SCEF|F: BRAR, 2. 3D STENEOR B TR A 82 MRHRFIED]. Beit, 2021, 6(3): 46-51.
DOI: 10.12677/design.2021.63008


http://www.hanspub.org/journal/design
https://doi.org/10.12677/design.2021.63008
https://doi.org/10.12677/design.2021.63008
http://www.hanspub.org

AR, FHE

Abstract

In the 19th century, the industrial revolution sought to produce a large number of goods quickly.
The production process began to advocate mechanization, standardization and systematization,
replacing manual art; the hardware shapes of modern furniture modeling are deeply affected. The
form of furniture modeling is connected by hardware components as the medium, and the rela-
tionship is inseparable. Through the small customization and diversified manufacturing advan-
tages of 3D printing technology (Bateman, R.J. & Cheng, K., 2006). It can increase the diversification
of furniture shapes to become the current development trend, and it is sufficient to solve the cur-
rent diversified furniture forms demand. The purpose of this research is to use 3D printing tech-
nology to solve the simplification bottleneck caused by hardware in mass production, explore the
possibility of its development with wooden furniture, and through the same type of bonding under
different 3D printing materials difference. The research methods are as follows: 1. At the present
stage, 3D printing furniture hardware components are counted, and further tests and improve-
ments are made for the restrictions that affect the type of furniture. 2. Through the implementa-
tion of 3D printing of different materials, the materials are ABS, PLA, the hardware components of
the printed furniture are combined with the furniture of the wooden structure, and the differences
in the joint form are compared to explore the possibility of its development. The conclusion is to
explore the limitations of the application of 3D printing technology to the production of furniture
hardware components. Improve the hardware components of the furniture, and then use different
3D printing materials to test and apply 3D printing technology to wood constructing furniture de-
sign. Construct a new form of hardware making that is completely different from the past.
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1. 518

3D fTENAE A A L I QB 135 5 b T, TS e R AT BAG, EXR At B
AHSTFIRHRZ . LA R TR o SGA 3G (AM)PEBCTHAT A S H 2330, AR S8 2 KRBT ED
AR e S FEAA R 8 o 2 WA R I 5 {ELAE )3 ) B T R PRV T T AR AR v Y AR AR B T % . AR T
HICTE SR AL AL I SRR D BE AL BEAT 3T ED I SR A0 B0 di o SO LA T S ARARAROR) 5 UG 2 RS
WesE RRHS, Z2UIEIGE— JLFTERE, LA 3D FTENZAfF eI R . LR BT 4T BN R 2 o R Rp I
ZE 5 HEAT LU, RS AT AAEAS [RIFT B T BRI S5 6 o AWT L) FDM T ENAPRHE LR, @i
SR AT A DB SR B B R LM RHT BN RS, AU M HIER . AP iR
MRS R UIEITT 3, 3D FTEIAPRRE & S AR i, L B it AT ED, AR, BIE 5455

2. WM R~ BYIEIA R

T ¥dr)a, REFRZ ARG G mfTE T DA EA k. REFEZ R
AT B /KT 5 AR i, DR AR, HAZ DM 0 MR 132 mm & 48 13Tt sf 7R, FLEEDY 32 mm,
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MICLENL S5 . Tuse[1] [2]. ARSI IE 2 455 07 s v H 25 T a5k R0tk rharii s
FOTERE R (TEE M)A, FEAAIREITE. GG, el TEsh. i OeinEid, Dk
PESEAERF . AHIT T AP I SR, AT BUR A iy S IR M e, S AP R RS A, iR E )
FRERTWAER, ERSFITH T ER S I Z 120 x 240 A5 R 286, DU =ME 5%, K=
K30 cm. 60 cm. 67 cm, iy 30 FE. 60 . 90 FE, ELEMRMRAM, 198N 32 fr, TR FEEL

3. 3D FTEDMBEE B o #hr

PAIRIEVERT RIS, ABS Je PLA DT (5 R B m 2 3D #THIZA, Hifi T3L4 5 E7Y 3D 4TEIHLA ¥
Lo, TEPEREL AL L 5 BAS BAF8AE, SONADEFIEEZ AR

3.1. ABS

ABS NG T )i 78 Z 44 (Acrylonitrile Butadiene Styrene)#4}, ¥4 i (Melting Point)7E 210~240°C,
FTENIR B 7E 240~270°C, B4 AL IE I (Glass Transition Temperature) - 105°C, HA% O 7E T H 8% 1A 51
P, RULZM R G ERIE, @ Wk H R A, BRSEINRCE 6 R EM BRI AV, ZabtRriE
RO, HIREEES R, @AM A S RE, SIRAEIR. RSk E S R ITE, &M@l
E AR, ER SRR ORI, DASERR RST B e B 2 R A ZE TG e BN, Rk
Mg, TR TFEAR, XGRS ME 0.1 cm,  JEEA RRIURIZE SLAR 31T 2024 3] [4] [5].

3.2. PLA

PLA FEALF(Polylactic Acid)bk}, % fi(Melting Point)7E 160~190°C, T ENRE/E 190~220°C, B
%541 15, 1% (Glass Transition Temperature) T- 65~70°C, PLA HIIEREE I SRS, hTMEkE X
KATH RESEARAEY), ATiAE. nAYRefR, Rl b, DRGSR, mrfdf F 08 B 4T ERHL,  FLUsc 4
R ABS AR, X F 6 2 A M A BRI A 5 T, AT A AR S kL (0 ABS)ZE /DN, A
H B840 [3] [4] [5].

4. AEEHEITSITED

RIS T B & B EORT e, DU & oM Rl B Ry tou it i, RN A T AT AT
G E UK ARE, it 2 e tle st Hin 5 R0, E R i d R T S B1E, JFefti
T RHAT I . AT ABERU T LRITER, HFRENTE 1, e A AER A e E2 e
Bt Abr Gy . st 5 Rl R [6] [7] [8].

Table 1. Design goals and principles
= 1 girBa5EM

Bt AR 415 AL

. — AR SPATIE SRR 2 R A RIS AR T
piilis CABE T 2 A A FERE AR i B i 2

J1%# IR TR BHE R EMERM 2 B ST EE

TR IRENLL L AN BRI AT E AR D

TR TR ZATEN T2, Al dlit A 54105 B, B AR LR 70 1l J5 2 =12 30 .
60 2. 90 oy —Iil, {EALF A 275 i 2 AR e MR (& 1 (), AfF B KBTS 6 Mz
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Figure 1. Component A (left) & Component B (right)
E 1 B A(E)SHEHE B (H)

FERCT AP IR
LRy ERE A2

B HERAE Rhino ZEK)HHIC UL St MRz # %
ZEEIN 0.01. ARG MRS . R ARFRAS B . SCPFRAY R ) 3k h],  DARR{RAE

s SRR B S

g R SRR — . ] ABS B PLA M BUBEAT 4T BRI T- R 3¢ 2 41 LT B AR 22 57 3] [4]

[5].

Table 2. 3D printing value table

%2 2. 3D $TENHESR

i 244 ABS PLA
2R mm 1.75 175
AR FDM % il R FDM X il R
P EA N ZortraxM200 Overload
s Sk 5 Hotend V2 E3D
55k B4 mm 0.4 0.4
B4 5 mm 0.14 0.14
Br iR 275°C 210°C
B B i 80°C 60°C
FTEIEE mm/s 36 36
25 mm 0.14 0.14
MR 75 L % 80 80
FTENLIE W BUR B A% Pk IR A2
A A BRI ) 2h43m 2h9m
HIE A FER 13g 13g
414 B EN I ] 4h52m 5h16m
41 B FEM 27¢g 31lg

4, RIERIE

PLERSE N 120 x 240 cm #7408, Bk S0 B ARA 38 70 12 %54, 15042 30 x % 60 cm FT Ak

=M 32 o I =R Balxt i, JRER a2 Bt BUE 4 =g — AL, HEBr
ALl 60 K2, 67 X KiAGiht, HALE N 60 B, 120 B2, 240 &2, fEH: 20 M5 AL LA 3D 4T
EpdLrE Iy K e, ArE o 2 MIRESAM A KA B, At BLPHE R IR IR D5 20k AR
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e, —HITiRN 16 N=AAR, ArF A BT A, wmFE 2 0%, A4 B T Bk TriE
B, WwrESE DR,

Figure 2. Assembly process
E 2. AERRIE

5. BIE545E

FEFTENEFE ORI, LA ABS MRHTEN 2 4144 B 5 ARMR L AL JE BEFT ENANEE, 16 & S5 AR B E AR R 1
BN, 44 B 20 b5, b6 ANIEH, 51T bl. b2, b3. bd I FEFIRGL, b4 AHE b6 1M & (U T K 3),
IO RS 2, BaEZE, W2 U i o i S A UE e 7 e m A 2 AT BRI, e
R BULE A #EFT El1BE S (Layer Thickness) 1 0.19 %% 0.14 J5, M@NGEE, TEIREHKIEA].

Figure 3. Component B 3D printing quality
& 3. At BTENRE

ARSEIG R, AR R UL, PLA B ABS JiHhURAE; RANEUESRUL, PLA $TENSCREI R H 6
T R UG, 7EZS T ABS B2 PLA ZWi; siBItEkit, PLA AT EMRRHEEMEMEL ABS B2,
FEE TG, B PIE RS i B A T R AP B A KA S, K4t B UL ABS 4THD,
1M PLA SUELH 5 RS P T ol -5 TR 4T B AL B4, 4 A

AREEWEET 3D TEINHTANE b2 RigiEE R Rs, K- RFXANETREAG 2 HE, ¥
THETEST B AR TR AT 3D 4TEN& b = J B R et 7o THR[9], R T REIRTHAT RATED R TN 2R, L REFI ]
FTEN SR BRI o ILOREE, JRAE S5 M T A A Wi his B 60, H o RIEMAEL RN, it ABS
PLA, BT &R m 2 3D FTEIRRE, 768 ] BRI L S BAR 59, 7EALEE vk s kA & 2 ik
2, ABS Wl EHBUR, FTEIZ 0 R H R —EfRE 2 Pt PLA WG, ZRASIZ 415
M5 S Wi, FTEDN R R 2 M, s 2 kK. e S R MRS L, ABS
THBEIS R AT A %, TREAN TS 2 M PLA U FHHEE S M B 2t/ Ra, B4
X G52 BNk [F) 2 A1 5 T de T2

B W

Gt E K% CDRL #i %% .
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