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ABSTRACT

This thesis presents the design and construct of the Horizontal In-Pipe surface
Inspection Robot. [t has a diameter of 205 cm, an overall length of 285 cm. It fits inside 6
to 8 inches piping and can move at 008197 m/s in a pipe with a power supply wire [t is
constructed by several units with six wheels and 3 dc. TV camera alsc include for imaging
of the inside pipe surface. The Horizontal In-Pipe surface Inspection Robot has been
developed for inspection of the inner surface of the pipe. As the results of operating

experiments, the effectiveness of the robot in movement in a pipe line was confirmed.
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3/4 1.050 0.822 0.144 0.736 0157
1 1.315 1.063 0.126 0.951 0.182
1/, 1.660 1.368 0.146 1.272 0.194
1, 1.990 1.600 0.150 1.494 0.203
2 2.375 2.063 0.156 1.933 0221
2, 2.875 2,501 0.187 2.315 0.280
3 3.500 3.062 0.219 2.892 0.304
3 4.000 3.500 0.250 3358 0321
4 4.500 4,000 0.250 3818 0.341
5 5.562 5.062 0.250 4812 0.375
6 6.625 6.125 0.250 5751 0.437
8 8625 8.001 0.312 7625 0.500
10 10.75 10.020 0.365 9.750 0500
12 1275 12.000 0.375
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a9l 2.3 Ta AdussnaienmamondousasaiidudsmiuldlunugemvnsmmioUas

TTHATHINTTIU HDn. 999-2533

fomwn Wiurmagudnane ATIHUUY

n1uuanta§u PVC 0 PVC 5 PVC 85 PVC 135
15 1B + 0.15 - - - 20+ 0.20
18 22+ 015 - - 20+0.20 25+020
20 26 + 0.15 - - 20 + 020 2.5 + 020
25 34+ 015 - - 20+020 30+026
35 42 + 015 - 16 +0.15 2.0+020 31+02%
40 48 + 0.15 - 16 +016 23+020 35+025
55 60 + 0.16 c 18 +020 28+026 40 + 0.30
65 76 + 020 20+0.20 22+ 020 35+02 54+ 035
80 89 + 0.20 20+ 020 25+020 41+ 030 6.4+ 040
100 114 + 0.30 25+020 32+025 52+ 035 81+ 050
123 140 + 030 28 +0.20 3.9 + 030 6.4 + 040 99 + 08
150 165 + 040 34 +0.25 46 +03C 75 + 045 117 + 065
200 216 + 0.50 34 + 025 b4 +035 8.8 + 050 137 +0.75
250 267 + 0.70 34 +0.25 6.6 + 0.40 109 + 0.6C 16.9 + 090
300 318 + 0.80 34 + 025 7.8 + 045 128 + 0.70 201 + 1.05
350 370 + 0.90 39 +030 9.1+ 055 15.0 + 0.80 234+ 120
400 420 + 1.10 44+ 030 10.3 + 0.60 17.0 + 0.0 265+ 1.35
450 470 + 1.20 50 +0.35 115 + 0.65 19.0 + 0.90 237 + 1580
500 520 + 1.30 55+ 035 127 + 070 210 + 110 328+ 165
600 630 + 1.60 6.5 + 040 15.3 + 0.80 254 +130 397 + 200

1 o
2.3.12 viaWil
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o 1 l; ;x v a i @ ' 3 o Vo A
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wavTIvMARNII RIS ULYiaUS L hiAN




10

1 . A X 4 ) i 4« 3—"/
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Ml (Accelerated Aging Test) WitMins vioRD) anan dvvwmnd 50 3
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R anfusasaadaly
} 7
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AEYULTIATIRLDY 1000 psi 71 23 °C
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12, asnsodas it huammion T viseenh wsssnasomasaLLRE
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2. fieanuviniuLunae (MDPE)
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viapmamiwiugh asiiminbuanege enamilaan Uurhsnh diomaings
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ASME) wasananesguuven@awsne (American National Standards Institute, ANSI)
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2.4 ndaslnariasiagasie

2.4.1 N§89 CCD
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2.4.4 Snunizansndas cep Tavtaly
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a91afl 1.1 meRmsEaiRasiiad £%a Ningbo Tianbo 4 HIR-3FF

Contact Data

Contact Form

1A/1C

Contact Material

Silver Alloy

Contact Ratings

1A:10A 240VAC, 1bA 125VAC
12A 120VAC/24VDC

15A 125VAC
Max Switching Voltage 2B0VAC/30VDC
Max Switching Current 15A
Max Switching Power 2770V A/240W

Contact Resistance

100m {3 Max  at 6VDC 1A

Life Expectancy Electrical

100,000

Operations(at300perations/minute)

Machanical

10,000,00¢  Operations

ansefl 9.2 mywsmEnfivasiad ive Ningbo Tianbo {u HIR-3FF (40)

General Data

[nsulation Resistance

100M £3 Min at 500vDC

Dielectric Strength Between Open Contacts

750VAC{fer one minute)

Between Contacts and coil

1500V AC{for one minute)

Operate Time

10ms

Release Time

Sms

Temperature Range

-40Ctw+8C10EC

Operating Extremes 10G
Shock Resistance
Damage Limits 100G
Vibration Resistance 10-50Hz 1.5mm
Humidity 40—85%
Weight Approx 10g

Safety Standard

UL CUL TUV CQC

1C: 7A 240VAC/10A 120VAC/24VDC
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a1l 4.3 mannnERvadiag B Ningbo Tianbo 1 HIR-3FF (4i8)

Coil Data
Nominal Voltage Coil Resistance at20c£10%{ £2) Max Operate Voltage Min ReleaseVolage Max ApplicableVoltage
VDC 0.36W 0.45W VD¢ vDC vDC
3 25 € 2.23 0.3 39
5 70 €2 3.76 05 6.3
6 100 €2 13 06 7.8
9 223 €2 6.75 0.9 11.7
12 100 €2 g 1.2 156
18 g00 £2 135 1.8 231
21 1600 £2 18 21 32
48 gaonQd £ | 51000 & 36 18 62.1
15% 15%
Ordering Code
HJR-3FF—12VDC—S8 —Z
L — ZFromC
H From A
Sealed

Coil Nominal Voltage

Relay Model

59t 1.1 quantiFuadiiad Bva Ningbo Tianbo 4 HIR-3FF
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M 9.4 quanlAvaandos CCD 8% CGH qu 007D

Technical parameters

Photographing device

1/3 video sensor

Resolution

380 lines

Edit 1 "C head-line function

Color saturation image bright, image contrast, white

palance, time of exposure, 2times increase

Scanning frequency

PAL/CCIR: 50 Hz NTSC/EIA : 60 Hz

Minimum illumination

0.2Lux

Output system

CCIR/EIA (PAL/NTSC) Visual Signal

Effective pixels

PAL:628*682 NYSC/EIA

Image area

PAL:5.78%4.19mm NTSC:4.69*3.45

Lens focus and angle

6.0mma5

Auto shutter

1/60 second - 1/15.000 second

Power supply/consumption

6 - 12V 200 mW
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