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Mechanical Parts Manufactured by a 3D Printer for Industrial Robot

-Partl | Measuring the accuracy of the hole shape-
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Needs of new materials that can be used a mechanical parts for industrial robots are increasing.
3D printers can be a very effective solution to this problem, as they can be used with a wide variety
of materials, from metals to super engineering plastics, and can produce complicated 3-dimensional
parts at low cost. However, when 3D printers are used to manufacture mechanical parts for robots,

the dimensional accuracy is poor, and this is a major problem for practical use.

In this study, we

evaluated the dimensional accuracy of parts made by FDM 3D printers. As a result, it was found that
the dimensional accuracy was greatly affected by the uniformity of the internal tool path rather than

the effect of heat shrinkage.
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FEEAn Ry MITKESREEBEM E LTHOWTWS -HE
, TAINVF—DORIEZEHLEEDT-DITHEBEL TSR WS
HERD o7z, ZORDEBEIRDIHFH LRy MESEH DR
HPBHETHY, EEAD S DHBMOMEIEL KDSh TV
% [1]. ZAhTHL, EFERRCHELTCER3D SV T4 >
THEM R AWCTEE L ZEEEC e Ry b 7 — 2 DFE Thh
w3 [2][3)].

3D 7V ¥ RIFBERDIM TIRITHARTEWEIREHE - Ka 2
MY ORMERESL, FHTE 2 ABS RO T 2
F v 7o ERERE, SBCARBREMARDODFIET S
FRC b BUAIRREE 73 (FDM) @ 3D 7'V ¥ R IIHEisE s Ly B
FITRMICHRGET 22 dTE, —J7TFRP % PEEK 2%
FHTE2MELFEL TBOREMA»SEXEHAFTTERLTY
ZHAD1IDOTH2. 2O X5 KKK DZ FDM 7R Z - TR
PEX N7 ERET A U TR I 2Ery R S EE 2 MEt L Tw 3
ZEEBECTFIES 3 [4]. —H T, FDM ARUSBHEZE AT %
WS T at 2B, SHRFOBUNES OB L) ~IEE
EMNEL | EEANDGHEZEZGE, WEHRIRHEI X O
HCREEIC R B a[REMEDSE. 2 D728 3D 7V Y X THREL 72
EREDTEREE 2 EH T 20BN D 5057 D & S RIFFLEARED
QAN

Z ZTAMR T H 2 /REDIKITDONWT 3D 7Y ¥ 22 Hw
THEUE L B80T ERBEICOW T 21TV, FDM AR 3D
T ¥ RIZHIE L TEREE oEHR 0B 1T o 72

2 AIELEY>TILDOEHE

Ry N EERT 2 RAPINEE X -5E, [R5zl
CReRLRYE, MR S FEROMEAGDENZ AN
FHZIERIIEEM ICFEET 2TRTH D, vRy b OGEM %
3D 7V Y A THE- BB BT 2N EWEIRTH 5.
Z ZTARWFRTIIIFRDOE L L TiRDFEARWRIKE LTR
JEARIZOWTEREORIE 217 - /2.

HWELH Y IAOBRER 1R, 3 FIVIGHRENICE
EHAHA%Z 3D 7V > rofdEsme L, &3> 7L 10 fl3o
% 3D 7V ¥ RIZ Zortrax M200, #¥EHZ ABS ZEiflsTH 3 Z-
ULTRAT >V —XERAWTEF L. Z 0% = ocHl
ERSE VT, SRR, BEME, MEEO 3 2Z2JE L. STk
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Fig.1 Samples for accuracy measurement

AT =RICHIER% (TESA micro-hite 3D, TESA Technology
) T S N RO HEAD#PE L U 7l % Tk UTH
B LU HEBUE (420 mm) ¥ OFThoOMEL TR T 2. HHEL
MBI L Cid JIS B 0419:1991 ICBWTEHR SN2 DD
F—DbDTH 5.

X1 D%y T TRT 020 mmADIRHH D & H DD
BHREILSTND. (1)~(3) IFBEENRE— Z 21T & 3 BUNHHE
DOEBEFANL DOT, B2 (1) ZIEAKE, (2) &M, (3) &+
FICRKREWESHICR>TWS. ZD55 (1) DADPEEEDZE(L
DAL K RE—TH 2 712 DRUHEDTIEIEZEIC 5 X BB E
WO THAUTEMERAREE 2 Vo 72BN ZEOEAKRE L 77D
ZeHFHINDG. (2) & (4) A UHEMIRTDH 2 B2 SR



Fig.2 Infill patterns of sample(2) and (4). This tool-path
is an example and differs from the tool-path used
in the actual sample production.
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Fig.3 Result of accuracy measurement. Error bars in-

dicate standard deviation.
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fgid gt X - B D IREED: & BUNFEEIC L 2 KETE 2R Z 3I1F
YOEROIREIZRWZ bbb, ZHUIERELE 3D Y >
ZDDAIL STV Y TAVEEICH W 3D 7)) ¥V 2 EETEBOD
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Fig.4 Temperature condition of the 3D printer during
modeling. (I) is printing with non-heating bed,
(IT) is printing with heating bed.

THHIXh TV T2, 22h60EZEIZ 0.048mm ¥
HOK 3 DR KEL BRoTW2, oz ehs, STER
FEIiZoWT, BUNEORIZTHEI NI WD TE 3.
—/TH 3D (2), (4) ITEET 3L ITRTOEFITBNTEE
Eo#W (2) DT BREESNMRNZ e bbb, 0% b, 3D SV
VX DIIRFEE PRI IR DB EEE KR ELZII 2 EXLN 5.
Z D72, EHEHFTNCEEZBIICE W THEREET R D 2 & 5 7%
FEREEE T2 23 FE LKL, K2(b) DXIRFEELR
MR EHR N2 REORNEDH 2RI TRETH 3.
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A TEE—FOSIERERD 3D 7V ¥ X8Y > o
WTRDIEREE R HE - FHiiE T - 72, Z OFRER, RO
FEWZRE U TR OBAN S BUGEOM I/ E &, NERDIE
TEHARDE— KR E AL TWA IR Th o7z, TDFER
W, SERGERE D SHERE R 2 EHE T 2 BRI R O BRI K R £ R
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7272 L, AEHRSCTIRIROFDEDFEE 18 & AT 2540 T
DAHDIRFET D 2 728, NOFLENDFEE A & TERGEICD
WTHEMT IDEND L. F-NEOFHEEE 100% L L7=5
BIXTEATZIR & FLL U 7S RIS 22 208, 78RS & D FEfIR
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