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Bolting up performance of standard pipe flanges
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Table 1 ASME bolting up guideline
00

[ Round ] [ 00 ]

Install gooooO0ooooo0o0ooooo0o0o0o0oo0 oo

Round 1 000000000 20-30%000000 oo

Round 2 000000000 50-70%000000 oo

Round 3 000000000 100000000 oo

Round 4 0oooooooD 100%00000000000 oo
ooooooooo

Table 2 JAPAN bolting up guideline
Round | 0o [ 00 ]
Install 1 | 9000000000 4000000000000 | OO
ooooo0o00o
Install2 | 0000000000 50%000000 00
Assembly | 000000000 100%00000000000 | OO
0000000000000
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Fig. 1 Dimensions entered to make the finite element model
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Fig. 2 Finiet element model (class 600 1b 12 inch)



Table 3 The number of bolt-up passes in Round 4 needed
to get the bolting efficiency of 80, 85 and 90% when
applying ASME PCC-1 procedure

Table 4 The number of bolt-up passes needed to get the
bolting efficiency of 80, 85 and 90% when applying
JAPAN procedure

80% 80%
NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s
2 - 1 - 3 - 3 - 4 2 - 2 - 3 - 3 - 4
2.5 - 1 - 3 - 3 - 4 2.5 - 2 - 3 - 3 - 4
3 - 1 - 2 - 2 2 3 3 - 1 - 2 - 2 3 3
4 0 1 1 1 1 1 2 2 4 1 1 1 2 2 2 2 3
6 0 1 0 2 2 2 3 3 6 1 2 1 3 3 3 3 4
8 0 1 0 2 2 2 3 3 8 1 2 1 2 2 3 3 3
10 1 2 1 3 2 3 3 2 10 1 3 2 4 3 4 4 3
12 1 2 1 3 2 3 4 3 12 1 3 2 4 3 4 4 4
14 1 3 1 4 4 4 4 4 14 2 4 2 5 4 5 4 5
16 1 3 2 4 3 3 3 3 16 2 4 3 5 4 4 4 4
18 1 3 1 4 3 3 3 3 18 2 4 2 5 4 4 4 4
20 1 3 2 4 4 3 3 3 20 2 4 3 5 4 4 4 4
24 1 3 2 4 4 3 3 3 24 2 4 2 5 4 4 4 4
85% 85%
NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s
2 - 2 - 4 - 4 - 5 2 - 2 - 4 - 4 - 5
2.5 2 - 4 - 4 - 5 2.5 - 2 - 4 - 4 - 5
3 1 - 3 - 3 3 4 3 - 2 - 3 - 3 3 4
4 1 1 1 2 2 2 2 3 4 1 1 2 2 2 2 3 3
6 0 2 0 3 3 3 3 4 6 1 2 1 3 3 4 4 4
8 0 1 0 2 2 3 3 4 8 1 2 1 3 3 3 4 4
10 1 2 1 4 3 4 4 3 10 2 3 2 5 4 4 5 4
12 1 2 1 3 3 4 5 4 12 2 3 2 4 4 5 5 5
14 1 4 1 5 5 5 5 5 14 2 5 2 6 5 6 5 6
16 2 4 2 5 4 4 4 4 16 3 5 3 6 5 5 5 5
18 1 4 1 5 4 4 4 4 18 2 5 3 6 5 5 5 4
20 2 4 2 5 5 4 4 4 20 3 5 3 6 5 5 5 4
24 2 4 2 5 5 4 4 3 24 3 5 3 6 5 5 5 4
90% 90%
NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s NP 150j 300j 150s | 300s | 400s | 600s | 900s | 1500s
2 - 2 - 5 - 5 - 6 2 - 3 - 5 - 5 - 7
2.5 - 2 - 5 - 5 - 7 2.5 - 3 - 5 - 5 - 7
3 - 1 - 4 - 4 4 5 3 - 2 - 4 - 4 4 5
4 1 1 2 3 2 3 3 4 4 2 2 2 3 3 3 4 4
6 0 2 1 4 3 4 4 5 6 1 3 2 4 4 5 5 5
8 0 2 1 3 3 3 4 5 8 1 3 1 4 4 4 5 5
10 1 3 2 5 4 5 6 4 10 2 4 3 6 5 6 7 5
12 1 3 2 5 4 6 6 6 12 2 4 2 5 5 6 7 6
14 2 5 2 7 6 6 6 6 14 2 7 3 8 6 7 7 7
16 3 5 3 6 5 6 6 5 16 3 6 4 7 6 7 6 6
18 2 5 2 6 5 5 5 5 18 3 6 3 7 6 6 6 6
20 3 5 3 6 6 6 5 5 20 3 6 4 7 7 7 6 5
24 3 5 3 6 6 6 5 5 24 3 7 4 7 7 7 6 5
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