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Development and Application of Small Sized Welding Robot for Double Hull Ship
Structure in Shipbuilding

Ji-Hyoung Lee, Jae-Gwon Kim, Jong-Jun Kim and Jong-Ryon Park
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Fig. 1 Actual block of double hull structure
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Fig. 5 Concept of the robot and its coordinates

Table 1 Mechanical specification of the robot

Items Detail Specifications
Motor 200W, 3000rpm
ex0 axis Speed 82466mm,/min
Stroke 2000mm
Motor 100W, 3000rpm
rl axis Speed 10rpm(2Hz)
Stroke 360desg.
Motor 50W, 3000rpm
d2 axis Speed 3000mm/min
Stroke 160mm
Motor 50W, 3000rpm
z3 axis Speed 300rpm
Stroke 490mm
Motor 100W, 3000rpm
t4 axis Speed 12.5rpm(2Hz)
Stroke 360deg.
Dimension mm 400(L) x 220(W) x 780(H)
Weight Total 23kgf
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Table 2 Robot commands and its examples

COMMANDS USAGES
M8(MOVE) M8X(Target coord) YOZUDA(BOT(F(speed)
: Absolute move ex) M8X10Y20Z30A10BOT10F100
M9(SENS] M9X()T(storage table no)F(sensing speed)
. Touch sensing ex) M9X036T99F100
M10(WELD]) M10X(target coord) YOZOAOBOTOW{wp)S(sp)E(ep)
. Absolute move F(welding speed)
& welding ex) M10X100Y200Z300A45B 25W10S10E10F350
Mg?(‘(chgl\/gw move M60X(U axis target coord)W(wp)S{sp)Elep)F[(welding speed)
MT72(WEAV) M72X()
! Weaving mode 1 X0 left vertical, X1 horizontal, X2 right vertical welding
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1) PRIMITIVE MACRO DEFINITION

[START]

NIM72X%1
N2MBX0VY(yref)2100A-45F1500
[/START)

[LSEN]

NIM72X0

N2MBX(x _ref)¥{y_ref)Z20A- 45F1 000
N3M8X236A- 45T 10F200

1 —
LVl [RV]
-
310 [L_SEN] [R_SEN]
TB20

/ 1 [LH] [CHI {RH]
[STARTI [LV] (RV] WP(AP) W3
[L_READY] LL s M s
PI}S]EN] 7 10 | 1 | 12
[L_READY] 2 G
[LH] 11 30 | 31 | 32
[CH]
[RH] {LH} [CH] {RH] WP(AP) W&
%g—ggﬁ?ﬂ LL i | cu | RU
[R;/'] 7 50 51 52
[R_READY] 9 60 | 61 | 62
[END] 11 70 | | 72

Fig. 8 An example of MACRO and Pattern number
definition
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T :
NIME D228, T2 1A 1500

: Mw&x 225, V2R, 72 106A~SF 1500

NEAD-T8 TY8 RI0O-4F 108

Generated Job Program

OXUYEZ 1504 15T oW IS IE ] (t‘ 400
1F140.0
katily

SAOVEEDISTIOISTIE)
MV I I
OZ0Y-RIZCT GAAT 0P 1000

&‘(20‘( -S:2BS0.CAOTICF TS0

Fig. 9 Developed software for automatic job
program generation

3) JOB PROGRAM

NSM72X0

NEMBX-235,7Y235, 7220A-45F1 000
N7MIX236A-45T 10F200

NBM72XD

NSMBX2Y-220A-40T10F200
N10M10X0Y0Z204A-40T1 OWSSS9SESSF1 20
N11M10X0YOZ150A0T 1 OWi 0S10E10F140.0
Ni2M1t OXOYOZB50.0A5TIOWI 1ST1E11F140.0
N13M10X0Y02820,0A35T 10W1 231 2E12F140.0
N14MBX20Y-202620.0A35T {OF1 000
N15MBX20Y-30Z650.0A0T10F1500
N1BM72X0

{AL_SEN]
h(m?m 2) MACRO (TYPE 1)
N2MBX2Y-2Z0A-40T10F200 {ETF?SE)Y] Q

N7M! OX0Y0Z20A- 40T 10W9SSS5E9SF120 ,
N3M1OX0Y0Z150A-

[L_SEN]
10T 18W(ne 1)S(no1 )E(no1 )F(spd) [Lv] » =
NaM1 0X0Y0Z(z_refl ) AST 1 0W(no 2)S(no2)E(na2) F( [LH]
spd2) (CHI CELL TYPE 1

NEM1 OX0Y0Z(z_ref2) A35T1 0W(no3)S(ne3) E(no3)

Flspd3) [RH]

NBMBX20Y - 20Z(2_ref2) A35T1 OF 1000 [R-RI

N7MB8X20Y~30Z(z_ref1 ) ADT 10F1 500 [R-SEN]
[RV]
[END]

Input variables:

- Longi. height & width

- Leg length

- Scallop radius(option)

Fig. 7 Steps for robot's job program generation
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