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ABSTRACT

This paper describes the design of a forged fitting form to acquire a method of product design
measurement by target measurement standards. The pipefitting connects each pipe and combines seals and
nipples with the pipes normally. Therefore, the section combined with the fitting pipe was measured by a 3D
scanner, and the acquired measurement and the design measurement were obtained after modification of the
forged fitting pipe by that standard. Moreover, the accuracy of the model was verified through leakage testing
of the oil and verification of the design measurement for accuracy decisions on the design measurement after

modification of the product.
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Fig. 2 Method of Pipe fitting assembly
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a) Nipple shape . . . . .
Fig. 4 Design part of press forming pipe using
= assembly shape
Nipple Seal Connecter
Table 1 Design dimensions of each portion using
three dimensional measurement system
Design model
Measurement | A B C D E F G
Diameter | (mm) | (mm) | (°) | (mm) | (mm) | (mm) | (°)
26 377 | 517 | 160 | 109 | 105 | 12 | 135
28 480 | 635 | 16046 | 1093 | 096 | 148 | 134.96
2 10 578 | 7.23 | 16061 | 11.05 | 103 | 08 | 13466
2 12 6.79 | 825 |150.66 | 1138 | 0.98 | 193 | 13369
b) Design shape 215 842 | 102 | 16043 | 1139 | 0.99 | 093 | 13369
Fie. 3 Formi e sh dicti 2 16 89 | 1152 | 16097 | 12901 | 105 | 079 | 13382
1g. orming pipe shape prediction 218 | 993 | 1222 | 15970 | 1196 | 103 | 105 | 13419
using reverse engineering 2 20 1113 | 1385 | 159.48 | 14.56 | 138 | 179 | 134.88
o 22 11.88 | 1415 | 159.90 | 127 | 133 | 135 | 135
2 25 13.73 | 17.08 | 159.68 | 17.04 | 127 | 098 | 135.04
~ o N 2 28 1486 | 1695 | 160.21 | 1248 | 136 | 102 | 135.07
3.1.2 FFE9| MA X% © 30 | 1634 | 1995 | 15945 | 1904 | 124 | 17 | 135
Fie 4= UZ3 8 Jgl1 Adee] zaddA 2 35 1847 | 2153 | 160.04 | 1594 | 136 | 257 | 13483
& _H_EJ/}O}‘&“; N _EL]_“ 1; 1ol =R R4 © 38 | 2032 | 2491 | 16192 | 2159 | 133 | 252 | 13485
oA dolZ FHE FF3 FHE I1HoE UE @ 42 | 2196 | 2497 | 16050 | 163 | 135 | 104 | 13497
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Table 2 Final design dimensions of each portion = A=s9)
U (<)

using three dimensional measurement

system
Measurement A B C D E F G

Diameter | (mm) | mm) | ) | om) | om) | am | )

26 37 | 51 | 160 | 109 | 1 | 125 | 1%

28 48 | 63 | 160 | 109 | 1 | 125 | 1%

2 10 57 | 72 | 160 | 1.0 | 1 | 125 | 1%

2 12 67 | 82 | 160 | 113 | 1 | 125 | 1%

215 84 | 102 | 160 | 113 | 1 | 125 | 1%

2 16 89 | 115 | 160 | 129 | 1 | 125 | 1%

2 18 99 | 122 | 160 | 119 | 1 | 125 | 1%

2 2 111 | 138 | 160 | 45 | 13 | 125 | 13

2 22 118 | 141 | 160 | 127 | 13 | 125 | 13

2 % 137 | 170 | 160 | 170 | 13 | 125 | 135

2 28 148 | 169 | 160 | 124 | 13 | 125 | 135

2 30 163 | 199 | 160 | 190 | 13 | 125 | 135 ;

2 % 184 | 215 | 160 | 159 | 13 | 125 | 135 A= fram Ameam s s e
2 38 203 | 249 | 160 | 215 | 13 | 125 | 135

o 2 219 | 249 | 160 | 163 | 13 | 125 | 135 Fig.5 Manufactured fitting pipe by press forming

process
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Pipe connect Fitting pipe

Fig. 6 Fitting Assemble using press forming pipe

a) Designed 3D modeling shape
b) Measured 3D polygon data
Fig.7 Design shape and measurement shape after
press forming process(©20)

Fig.9 Measurement point of each point between
CAD data and polygon data(@315)

Table 3 Measurement point error of pipe shape by
press forming

23

27 X pointl point2 point3 point4d points point6

2]
26 0.058 0.0678 0.061 -0.011 -0.018 -0.101
28 0.049 0.089 -0.007 -0.08 -0.021 -0.071
210 0.081 -0.007 0.076 -0.059 -0.04 -0.077
212 0.067 0.084 0.102 -0.022 -0.036 -0.042

215 0.026 0.071 0.058 0.005 -0.059 -0.10

216 0.001 0.024 0.063 0.004 -0.093 -0.028

18 0.056 0.051 -0.003 -0.099 -0.041 -0.06

220 -002 | 0019 | 0057 | 0033 | -0072 | -0.098
@? @22 0103 | 0073 | 0052 | 0053 | -0.095 | -0.089
? : o d:/m @ @25 0.080 | 0.037 | -0.030 | -0.07 | 0023 | -0.081
e — —— 228 0009 | 0019 | -0.045 | 008 | -0.016 | -0.081
@30 | 0051 | 0068 | -0.028 | -0.049 | -0.035 | -0.027
235 0.098 | 0073 | 0058 | -0.031 | -0.051 | -0.010
@38 | 0011 | -0001 | -0.065 | -0.073 | -0.084 | -0.034
@42 | 0025 | -0028 | 0084 | 0066 | -0.066 | -0.041
Fig.8 Each point of CAD data for pipe shape 2 ¥QE ¢7] 25 +0.Immole] 235 vtehY
measurement I At} point 4, 5, 6& FZ ()27} Ho] WA
st=dl point 4¥13} SHL AXYWo] HFggFoF
Fig72 AA1E dlolHg SHE 33 & A=A O, point 62 FHo|ZFE US| T+

HolHE velhd adolth ayE @208 Io]z o
3 F4e YeEhpglon, e 33 2AuE
ol gate] S5 3k Ze& vlolElE YT

=
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Fig. 10 Inner pressure test system

Table 4 Inner Pressure test for pipe diameter

change
A= | Stainless Carbon
A7 steel steel
064 &1071%| 800 800
F120 A B167}A 630 630
1894 @387}A] 420 420
42 250 250

EE Jepd Jdo|th gEAIAY ¥ 420
barE UEHZ glom AEEE 357} 71 EH
o} St} Table 5= &A7A @6l 1TANA @429 3T
7tA 9] Wk H2<E AAE JERRAT. ZF A
of Wt 7iE dge AEUEE Ae g
AA Tt

> ol
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Table 5 Pressure test result of the pipe diameter

and thickness variation

“f;f lf “fj lf “’f_:: ],“3 o8 | SUS | STEEL
6 4 1 |80 | O
6 3 15 | 80| O
6 2 2 | 80 O
8 6 1 | 80| O o
10 8 1 | 80| O o
10 7 15 | 80 | O o
10 6 2 |80 | O O
12 9 15 | 60 | O O
12 8 2 |60 O O
15 13 1 | 60| O O
15 1 2 |60 O O
16 12 2 | 60| O O
16 10 3 |60 O O
18 15 15 | 40| O O
18 14 2 | 40| O O
20 16 2 | 40| O O
22 19 15 | 40| O O
22 18 2 | 40| O O
25 21 2| O O
28 2 2 | 40| O
28 23 25 | 420 O
28 22 3 | 40| O O
30 24 3 | 40| O O
35 29 3 | 40| O O
38 28 5 | 40| O
2 36 3 | 240 O
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