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Bolt Tightening Worksheet

Cross-Pattern Bolt Tightening Sequences

4 Bolts:
1 – 3 – 2 – 4

8 Bolts:
1-5-3-7  2-6-4-8

12 Bolts
1-7-4-10   2-8-5-11

 3-9-6-12

16 Bolts
1-9-5-13  3-11-7-15
 2-10-6-14  4-12-8-16

20 Bolts:
1-11-6-16  3-13-8-18

 5-15-10-20
 2-12-7-17  4-14-9-19

24 Bolts
1-13-7-19  4-16-10-22
 2-14-8-20  5-17-11-23
 3-15-9-21  6-18-12-24

WARNING:  Bolts must be tightened in the cross-pattern tightening sequence and employing the incremental rounds of
tightening as prescribed in this procedure.   If this is not done, the flanges may become cocked relative to each other, an
indicator of non-uniform gasket loading and potential joint leakage. This is particularly true the smaller the flange bolt
circle and the fewer the number of bolts.
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GASKET RESOURCES INC.
DURLON® GASKETING - BOLT TIGHTENING WORK SHEET

Location/Identification:                                                                                  Nominal Bolt Size:                            

Gasket Contact Surface Finish on Flange:                           ; Lubricant Used:                                                       

1. Visually examine and clean flanges, bolts, nuts and washers.  Replace
components if necessary.

2. Lubricate bolts, nuts and nut bearing surfaces.
3. Install new gasket.  Do not reuse old gasket, or use multiple gaskets.
4. Number bolts in clockwise sequence as shown on sketch.
5. HAND TIGHTEN; then SNUG UP to 10/20 FT-LBS torque, but DO

NOT EXCEED.20% of Target Torque.
6. Check gap for uniformity.
7. Use the following cross-pattern tightening sequence for

Rounds 1, 2, and 3:

Number of Bolts Bolt Sequence - Each sequence constitutes a “Round”
4-Bolt Flange 1-3-2-4
8-Bolt Flange 1-5-3-7  2-6-4-8
12-Bolt Flange 1-7-4-10  2-8-5-11  3-9-6-12
20-Bolt Flange 1-11-6-16  3-13-8-18  5-15-10-20  2-12-7-17  4-14-9-19
24-Bolt Flange 1-13-7-19  4-16-10-22  2-14-8-20  5-17-11-23  3-15-9-21  6-18-12-24

* For tightening pattern for large diameter flanges, contact technical services at (713) 467-1316, or tech@durlon.com

• Target Torque:                   ft-lbs Torque Used

• Round 1 -  30% of Target Torque.  Target Torque                 x 0.3 =                    ft-lbs
• Round 2 -  60% of Target Torque.  Target Torque                 x 0.6 =                    ft-lbs
• Round 3 -  100% of Target Torque.  =                    ft-lbs

Check gap around the circumference between each of these rounds, measured at every other bolt.  If the
gap is not reasonably uniform around the circumference, make the appropriate adjustments by selective
bolt tightening before proceeding.

• Round 4 - 100% of Target Torque (same as Round 3).  Use ROTATIONAL clockwise tightening sequence,
starting with Bolt No. 1, for one complete round and continue until no further nut rotation occurs at the
100% Target Torque value for any nut.

• Round 5 Repeat Round 4 after a minimum of four hours.  (Tests show that a large percentage of the short-
term bolt preload loss occurs within four hours after initial tightening.  Round 5 recovers this loss.  This is
especially true for PTFE gaskets.)

TIGHTENING METHOD USED:
           Hand Wrench            Hydraulic Torque Wrench
           Impact Wrench            Other
           Manual Torque Wrench
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