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Abstract

At present, researches of the connecting weld inspection on AP1000 Steam Generator (SG) are not
up to expectations while the protection of workers in the testing process is imminent. In this pa-
per, a new type of scanning robot was proposed which used the man-hole of SG as the installation
datum and UR10 robotic arm was equipped to cooperate with it. Then a three-dimensional model
was established to be imported into ADAMS for a virtual prototype. Through the dynamic simula-
tion analysis, it verified the correction of each joint motor and reducer. Finally ANSYS Workbench
was used to check the strength and stiffness of key components. On this basis, mechanical struc-
ture was optimized to achieve the lightweight standard.
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Figure 1. System of AP1000 Steam Generator
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Figure 2. Inspected weld
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Figure 3. Three-dimensional models of robot
3. HMALER A = 4EREY

DOI: 10.12677/met.2018.71003 20 MU TR S AR


https://doi.org/10.12677/met.2018.71003

I

g, mEH

SEANE T ANFLI P EE, DA SR RRE, AR T IS, RS T AL 2=, A RT
JE I B B S AR RS AE, AN T BRI Ak

ENERNALZ R Gz, F T ot AL ol A kool 2508 A 1 R 28 A RV B 2R [3] 1B B RO
AT 20 KG LR SR SCNLEE N, RASiMf s, O NER, EaitbR, Laicea, SagE
AL RV IR NG T 20 KG BLEFERMICTHIEEN, FEm R8RS, L3k, %3
. P AHLE, IR IRIE A AR R, RV B A SRR P RE . SR SO TR N, AR aE
TCAA AL A AR FH 75 53 P B Rl 2%

I, AR, ML A BT SG AN Es, T ESum#iT T E, itk
URL0 755415 BN AR Sk 22 R BE e e DAL, ARG B3 BE AN B I PR W 25 1 e R 25 DAS, 3875
Tt HEE A . FHRES TN E, ASCK R MAXON B HAL, FFEL&E 3L E R s, &
AR BN B B

BT A 51T (1 B AL B BE T

YAW i : MAXON ELifi BEHL 1>MAXON JdE 2% 1— 1% 0k 28 1— K

PITCH =¥ {if: MAXON ELJi L 2—>MAXON JiE %5 2— I I H0E 28 2— /N

& 4 R A (B 25 URL0) K BAR A #4579 . YAW < MAXON B HHL 1 A1 MAXON 4
THEES 1A, MAXON JHGE 28 1 A 5 sk 2% 1 HE, Wi % 1 (o tom il 5 & 55 [ 5, #a5
ML SR R R R, IZ BDEE T LA MAXON ELIR FEAL 1 BRE) KB e R Ry L SRR T
AT R IZ5) . PITCH 5677 MAXON Bt HAL 2 5 MAXON H ol #% 2 AHI%E, i o ) 5 B8 o 9 ik

13 14 5

Figure 4. Inner structure of inspecting robot
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Table 1. Main parameters of robot
= 1 EHRENISATERARASH

BERNEHME 123 RO SE (A FE (4l i/ 1) Wi He ok
N 1 180° 720°/min —/+1° —
UR10 &3 & 180° 720°/min —/+1° —
7 YRR +180° 150 mm/s +1 mm/+2° 0.32 MPa

Table 2. Mechanical parameters
F 2. hEEH

B BRE(Kg) 1BMEKE I (Kgm?) 1BMKE vy (Kgm?) 1BMEKE 1,2 (Kgm?)
FEipiE = B R 33.69 1.59 1.64 0.23

XE 21.30 1.68 0.85 0.98
URI0 EHEF & 3.88 0.016 0.022 0.022

faE 45 5.24 2.69 7.10
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Figure 5. Virtual prototype model
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Figure 6. Angular velocity curve
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Figure 7. Angular acceleration curve
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Figure 8. Joint torque curve
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Figure 9. Special flange base
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Figure 12. Fitted surface 2
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Table 3. Optimization contrast

3. ALEIEXTEE

A HeAk T R eAL
d; (mm) 20 15
d, (mm) 20 18
R (mm) 35 35
i M (kg) 33.69 29.45
B RA (mm) 0.623 1.053
KN J1E (MPa) 57.2 81.5

Table 4. Point array

=4 ERHA
JE R d3/mm R1/mm d4/mm R2/mm
DPO 8 134 8 156
DP1 7 134 7 156
DP2 6 134 6 156
DP3 5 134 5 156
DP4 8 128 8 148

Table 5. Final result of each group
5 BHRALER

E R4l BRI A /mm &AM F)/MPa Fi/KG
DPO 0.0703 14191 3.153
DP1 0.0778 1.342¢1 2.838
DP2 0.0879 1.360el 2516
DP3 0.102 1.470el 2.189
DP4 0.161 1.346e2 2.893
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Figure 13. Output curve
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