a1 F
‘/EE‘ A
WE AR
O E R
Ci- AN R
Q?‘

it )%
B B

=g
WA
Mg g

FEE
H LIS S I
F;éﬁ& Kz
i <,
o K



Application Guidelines for Industrial Robots in Lean
Manufacturing

By
Sheng Huang Chen

Advisors : Prof. Chin-Yin Huang
Prof. Wu-Lin Chen

A Thesis
Submitted to the Institute of Industrial Engineering and
Enterprise Information at Tunghai University
in Partial Fulfillment of the Requirements
for the Degree of Master of Science
in

Industrial Engineering and Enterprise Information

June 2018
Taichung , Taiwan



IFEBFARTRR UL L FRF R
cER V¥ T SR L
W%%%ﬁ

TEFEPREFE AP DLEPE R FREBHE L B A LA WBR
ABBE DT FRFEPFPFHL AN I NARTFEHIHR S E w22

%
[}
>
=
w
-

VEA AP F AL S o Rp KFT“LF" RS
Pfbena W E AW HF 0 Bt R WE T E D] A A0 gonk o
R AR A I EWEART R - 25T M;—agfai,%fwg{m
BB AT HE AR AR BB TE O L F B 8

EREEE SIEC S A o R AL S AR R TS A TR
ERZEE 2 GBS GG L]0 e iR N BIRG Y
fredash o A 30A BRI R4 P RAVARAERRT BB ITLR
HPIRF N F G| T LS B A SR il OCTOPUZ - 3P o R H| 2 7
MRAREWRE > FEI AR~ FE s ARUS LR URRS B 5 EEs 3
FARIEEL LT A BT BRETE S0 T A D EPWEA R - S R
L4 iEE AR ’L%EPE@*FE'F‘EQ:% bR R 44% 0 1 TR P Z L gR S 41 %
AT G K2 WP L IR S RG A B R LAY o

ﬂk—k

MEFF RHT AR -1 EBFT A -FRRF B F X KB iR OCTOPUZ



Application Guidelines for Industrial Robots in Lean

Manufacturing
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Tunghai University

ABSTRACT

With the advent of science and technology, people’s living has become
increasingly affluent. Their demand gradually shifts to personalization, which results in
a large variety and small quantity of products in production. Traditional mass
production is no longer applicable. On the other hand, it is more suitable for production
with flexible lean manufacturing. Although robotic automation is a turn-key solution
for flexible lean manufacturing, there is no guideline to lead the application of robotic

automation in production. Hence, a design guideline is needed.

The design guidelines of this study are divided into four categories, namely, the
relationship between industrial robots and operations, transportation planning, robotic
arm selection, and friendly environment. Each guideline is supported by the
corresponding studies in the literature or inference from existing literature. Some of the
guidelines were illustrated by examples. Finally, the design guidelines were applied to
a case study. The robot programming and simulation software OCTOPUZ was used to
demonstrate how the production line is robotic-automated. In the case study, eight
industrial robots and one mechanism device are added in accordance with the
suggestions by the guidelines, which results in a reduction of nine workers. The
improvement of cycle time is 44%, and the improvement of working space is 41%. The



guidelines developed in this research are generic to any production system, rather than

case-oriented in the literature.
Keywords: Lean Manufacturing, Industrial Robots, Guidelines Design, Robot

Programming and Simulation Software OCTOPUZ
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