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The Development of Swivel Unit for Spot Welding Robots

Yong-Seok Kim*, Sung-Ho Park’, Soon-Young Yang™

% Abstract ]

A new type of swivel unit is suggested in order to complement weak points of the existing. This new type of Swivel
unit is developed by adopting a spring type cable which has elasticity and restoring force. To minimize the troubles
in the process of manufacturing during operating the new type system, strength analysis and the check of interference
between parts are accomplished with CATIA. The check of rotating performance is also carried out to determine the
diameter and length of spring type cable by SimDesigner motion analysis. Swivel unit used in the robot spot welding
is developed with spring type cable and its usefulness in the industrial field is verified through experiments. This
system has been registered for patent.
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120

27} ok, fA40) Ak EataE 242 BE Aol
YT N5 018 e} Bett T2 A9 41
& ARSI ek B FAE SEstT Al $)
sto] AZelg = BrlHos U5

X0
T]

NI FARES7E P
ac}. 121 7@ 290E f9 7P & 2 sl &
AR J'}ﬂ—J oo gleh 2R LE2HANL YUY
S Aol Uk

2, A%2 |4l 4 ¥
2.1 I
£ Aol sk 22Y AolEe 48F 298

te 7129 5 g £908 e Al
k3

s Pé‘lsﬂéol 7¥—6h CIL ! ‘1:‘%7
iayg_ Q]%} vERE £ 4 JEE S}l Be BobeeR
AE D opRof Yt WAL 2= AolBe A
9 712 Ag 2R o2t A% A slofd
g EE7), Wke B AR 7ARA ] &
& 952 mobslgict

gk 29E #49 MYzt Fig 29 Zth

e

GUIDE
SIGNALLINE BRACKET

MOUNT
GAS INLET

- ////

BLUID
INLET

CONNBCTOR §

AT § 44 7
2 nefshn A gue
(CRFLEEELE S RERERLE

719 el

A3} 2A2o] tiat Al
—«E%"ﬂ"% o] g3t om,
P Ao i AlE ol A

048 S Sistol
ERCES RES)
2 AN,



&% Vol.17 No.4 2008. 8

=BT A e =

Table 1 Function and specification of Swivel unit parts
@9 (mm)

Function and Specification

Parts

.

Mount
{Robot side)

Function for positioning and fixing
between robot’s arm and swivel unit.
* Thickness:20, Diameter:$200, Material:

Steel (ASTM-A36)

Mount
(Tool side)

(a)

* Function for positioning and fixing

between tool and swivel unit
* Thickness:20, Diameter:®200, Material

Steel (ASTM-A36)

Fig. 3 Assembly and disassembly of swivel unit

Shaft

» Function for connection between mount
of robot side and tool side. Bearing is
assembled, support of guide bracket’s

turning, and end groove for sliding pre-

vention.
* Heat treatment:quenching, Diameter:®
60, Length:169.5, Fitting tolerance:d

Fig. 4 Mounting position and state of swivel Unit
b

Guide

55-k6

* Function for fixing of cable and bearing
Rotational angle of tool increases. Func-
tion for shock- absorbing of cable.
* Thickness:12, Diameter:®200, Bearing

racket
fitting gap:990-M6

* To raise fixing force between mount

and shaft{quenching). Thickness of mount

Bush
will be thick without bush

Guide Bracket

* Cable for signal(Electric signal cable) or
hose for fluid(air hose, cooling water).
The spring type have softness and elas-

Mount(Robot) Mount{Tool)
Cable
ticity.
* Diameter:®60, Length:150
» Function for position adjustment of cable
Shaf Bush Clamp Clamp and hose. Fixing position-mount and
Fig. 5 Parts list and shape of swivel unit for manufac- guide bracket
turing * Thickness:11, Out. Dia.;®90, In. Dia
@55, Shaft tolerance:©55-k6, Housing
Bearing tolerance:®90-M6, Type:FAG Deep
A9E FHo FARE F R ST Aeg diE home ball bearing(2ZR)-Standard No:
2o) o Tk Aol Ut U4 AES 8] BEANS FAG 16011
AAJstgith
3D CAD 2E8g 93 AZEYoE CATIA V5L o SR 298 49y 2 A0S vigos 2y
2315tk T3 CATIA V59] 72 Y7|5S o gt 7} el Fig. 3 (a)9F 231, &3¢ Jelw Fig 3 ()2t 2t
FELANA REEL 23, REE 149 AT} 4 ARG 2FEH 2R pTE A8 19 A8 A
EAH 58 DMU(Digital Mock-Up)7|5-& o]-g3}o] 32l oF AxE Ale|E UelE Fig 49} gk
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Fig. 6 Rotation angle of swivel unit according to outer
diameter of spring type cable

Table 2 Simulation results of rotation angle of swivel

unit
Spring Cable Diameter Rotation Angle
Fig. 6 (a) 060 56.7°
Fig. 6 (b) ©50 73.3°
Fig. 6 (¢) 045 93.3°
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Table 3 Parameters for strength analysis

Parameter Value
. Structural Steel
Material (ASTM-A36)
Young Modulus 200GPa
Poisson Ratio 0.266
Density 7860[kg/m’]
Coefficient of Thermal L17x1 0_5[ mm/m, C]
Expansion
Yield Strength 250MPa
Working Force
(For analysis) 400[kef)(3,9220N)
Number of nodes 31,301
Number of elements 147,361

Uniform Distribution

Force style

Defarmation Olsplacement
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Fig. 8 Results of strength amalysis for swivel unit shaft
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Fig. 11 Rotational angle test of developed swivel unit
(a) 0° (b) 180°, (c) 360°, (d) 450°

Fig. 12 Actually applied example at spot welding robot
of developed swivel unit
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