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| nspection Procedure for Inspection of DOI/TC cylinder
Mounti ng Threads

Scope

Thi s docunent provides basic guidelines for the inspection
and eval uation of DOT/TC cylinder (tube) nounting threads
Wi th outside dianeter greater than or equal 18".

Definitions -

Bul khead-a vertical steel plate |ocated at one or both
ends of the tube bundle on a tube trailer, SO nodule
and tube bundl e that provides structural support for the
nmounti ng of the tubes.

Mounti ng Threads- external threads cut on the outside
surface of the necks of a tube that are used to attach
the tube to the support structure.

Mounting Flange- a circular disk that is threaded onto
the nmounting threads of a tube and subsequently bolted
to the bul khead in order to attach the tube to the
trailer, 1SO nodules, or tube bundles. This flange
arrangenent is used primarily on tubes.

Maj or Di aneter- The dianeter of a thread neasured across
the crests of the threads for an external thread or
across the roots of the threads for an internal thread.
This value typically corresponds to the thread size

desi gnation for the thread.

Saddl e- A clanp device used to provide structural
support of a tube on the straight cylindrical portion,
rather than by a nounting flange securing the tube to a
bul khead by nmeans of nmounting threads.



Sl eeve (collar) -An internediate threaded conponent
bet ween the flange and the tube that engages al
avai |l abl e threads on a tube neck

Tube- a seam ess conpressed gas cylinder |onger than 6.5
feet (2 neters) which is authorized for transportation
only when horizontally nmounted on a notor vehicle or in
an |1 SO framework or other framework of equival ent
structural integrity (Definition from TB-25)

| nspection Guidelines -

To prevent the wear on the nounting threads of a DOT cylinder
(tube) from weakening the threaded connection to a point
where safety may be conprom sed. The nounting threads on the
t ube nust be inspected once every 10 years. This inspection

will be perforned by visual inspection after disassenbly and
by using Thread Pitch Gauge for neasurenent of the thread
wear . Vi sual inspection requires renoval of the nounting

flanges. Wen evaluating the nmounting threads on tubes,
there are two basic categories of thread degradation that
shoul d be consi dered: generalized thread wear and i sol at ed
t hread | oss.

Wi | e i nspecting nounting threads on tubes, care should al so
be taken to follow the requirenments of CGA G 6, Standards for
Vi sual | nspection of Steel Conpressed Gas Cylinders, such as
exam nation for welds between the tube flange and the neck

t hreads, which are not all owed.

CGeneralized Thread Wear - Generalized thread wear is the
erosion of the nounting threads over a significant area of
the neck thread due to the relative notion between the tube
and the nounting flange and is characterized by a neasurably
shorter height of the threads in the area engaged by the

nmounting flange. |In cases of extrene wear, such as
illustrated in Figure 1, this wear has progressed to the
point where the threads are conpletely eroded. 1In |ess

extrene cases, a straightedge placed across the crests of the
t hreads, as shown in Figure 2, can help to identify |ess
severe general wear.
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Figure 2 — Visualization of Thread War Using a

Strai ghtedge (Note the gap between the strai ghtedge and the
peak of the damaged threads)
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To properly evaluate the thread wear, two pieces of
information are required: the anmount of the original thread
crest that has been worn away and the nunber of threads
affected by the wear. The effective renmaining thread hei ght
can be evaluated by neasuring the dianeter across the crests
of the worn threads using calipers, a thread gauge (see
Figure 3) or a mcroneter. This neasurenment can be conpared
to the major and mnor dianeters of the threads in the unworn
condition to determ ne the degree of erosion that has taken
pl ace.

Figure 3- Thread Pitch Gauge

If this remaining thread hei ght nmeasurenment is greater than
75 % the threads with a new nounting flange shoul d be
adequate for continued service wi thout further evaluation or
nodi fi cati on.

| sol ated Thread Wear (Deep Cuts and Gouges in Threads)

I solated thread wear is |ocalized damage to the nounting

t hreads caused by setscrews or anti-rotation pins. Anti-
rotation pins are cylindrical pins that are installed by
drilling a hole at the interface between the threads on the
tube and the threads on the nounting flange. The pin
essentially locks the nmounting flange in place and prevents
it fromrotating on the tube. Once installed in the

bul kheads, the pins prevent rotation of the tube in the
nmounting flanges that could cause damage to the manifold

pi ping. Since these pins resist the torsion |oads inparted
on the tube during transportation, it is not unconmon for the
pin site to become worn after years of use. |In sone cases, a
tube may be re-pinned several tinmes inits lifetime prior to
when the flanges are replaced (See Figure 4). The depth and
nunber of pin sites on a tube can vary greatly dependi ng on
the nethods used to drill the tube, the age of the tube and

t he design of the equipnent. The cunulative effect of these
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mul ti ple pinning |ocations mght significantly reduce the
shear strength of the threaded connecti on.

Figure 4 - Exanple of Isolated Danage from Anti -rotation
Pi ns

Sonme older trailer designs utilized setscrews to | ock the
mounting flange on the tube instead of the pins described
above. These setscrews were threaded through the nmounting
flange in a radial direction and were tightened agai nst the
tube threads to prevent rotation. Again, years of over-the
road transportation and repeated tightening of the setscrews
can result in localized erosion best characterized as an
isolated pit in the mounting threads on the tube (See Figure
5).
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Figure 5 — Exanpl e of Isol ated damage fromto Setscrew

When eval uating areas of isolated thread wear, it is

i mportant to consider both the depth of the erosion that
causes a reduction in mechanical strength at that point on

t he tube neck and the nunber of isolated |ocations around the
neck of the tubes as these voids in the nmounting threads can
weaken the shear strength of the threaded joint. The

al | owabl e depth of isolated pits in the necks of the tubes
due to setscrews or pins is dependent on the geonetry of the
tube neck and the design of the equipnent.

The flaw, resulting from placenent of setscrews or pins,
shall be neasured and assessed by the retester to assure the
remai ni ng bendi ng nmonment is adequate for the weight of the
tube and to justify the continued use of the tube.

I nspection Procedure for Measurenent of OD neck threads -
This procedure applies on ICC/ DOT / TC/ CTC cylinders
(tubes) with 3AX, 3A, 3AA 3AAX and 3T specifications with OD
greater than or equal to 18" the threads are nmade to 8- UN

cl ass 2A thread specification (See Appendi x B)
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A. Pre Measurenment Process -

1. Renove the existing flange, collar/sleeve & any ot her
nmounting hardware with care and ensuring that the tube
i's not damaged.

2. Clean the OD neck threads with a wire brush or any ot her
nmeans that will not cause damage to the threads (see
Figure 6). There exists a good possibility for the
thread to be out of formdue to inpact fromthe flange
(the play resulting fromtolerance available in the
thread classification). A die of the sanme thread
specification (sane size (maxi mum maj or di aneter) or
0. 001" oversized) may be required to correct the threads
to give themtheir proper form(profile / contour).
Adequat e precaution needs to be taken to ensure that the
| ubricant used during this “chasing” operation is not
allowed to get inside the tube.

Not e2: The requalifier must prepare a witten procedure and
docunent training personnel to performthese functions.

Figure 6- Typical steps in a thread cl eani ng process
B. Threads Measurenent tools -
1. Thread Pitch gauges of the sane pitch & mnor dianeter
as the thread specification of OD neck threads (e.g. 8

UN Cl ass 2A) nmust be used for determ ning thread
deterioration (see Figure 7).
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Figure 7 — Basic Details of an OD Thread

i . Thread gauges nust have scribe lines that represent
35% 50% and 75% of thread specification’s nmjor
di ameter (see Figures 9, 10 and 11).

ii. To enable clear visibility no nore than one scribe
line is permtted on any side of the gauge.

iii. Thread pitch gauges should be purchased from gauge
manuf acturers along with necessary certification, see
Appendi x A for effective threads engagenent.

2. 1f additional lighting is required to supplenent
anbient light then it nust be nmade available to the
i nspector to conplete the cylinder inspection

C. Threads Measurenent Procedures -

1. Visually inspect the circunference of the nounting
thread and identify the worst affected area (using a
cl ockwi se orientation). Mark a m ni mum of siXx
equi di stant clock positions including the worst affected
area and repeat steps 2 through 5 for all identified
cl ock positions.

2. Use the thread pitch gauge (at least 2" long) with 75%
scri bed line and count the nunber of threads in that
cl ock position that are above 75% scri be |ine and
docunent that nunber in colum 7 of the table 3, see
Appendi x C.
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Figure 8- Inspection with thread pitch gauge having 75%
scribe line

3. Use the thread pitch gauge (at least 2" long) with 50%
scribed line and count the nunber of threads in that
cl ock position that are above 50% and bel ow 75% scri be
I ine and docunent |ine and docunent that nunber in
colum 6 of the table 3, see Appendix C

Figure 9- Inspection with thread pitch gauge having 50%
scribe line

4. Use the thread pitch gauge (at least 2" long) wth 35%
scribed line and count the nunber of threads in that
cl ock position that are above 35% and bel ow 50% see
Tabl e 3 of Appendi x C

Use the thread pitch gauge (at least 2" long) with 35%

scribed line and count the nunber of threads in that cl ock
position that are bel ow 35% see Table 3 of Appendix C
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Figure 10- Inspection with thread pitch gauge having 35%
scribe |ine

D. Accept/Reject Criteria - The accept/reject criteria have
been determ ned based on threads strength (shearing)
cal culation, pulling tests data, industry practice and
shared experiences of all major re-testers (See Appendi x
D). Upon conpletion of an assessnent of the nounting
t hreads, the engagenent between the tube nmounting threads
and the nounting flange and, if applicable, the sleeve
shall conply with the follow ng acceptance criteria:

a. A mininumthread engagenent of 8 consecutive threads
nmust be avail abl e between the flange & tube when the
flange is directly engaged on the tube’ s neck threads or

b. A m ninumthread engagenent of 8 consecutive threads
nmust be avail abl e between the flange & any internedi ate
part (sleeve / collar) when the flange is engaged on the
tube’s neck threads with an internedi ate part (sleeve /
coll ar) or

c. A mininmumthread engagenent of 8 threads (either
consecutive or otherw se) nust be avail abl e between the
tube’s neck threads and the internedi ate part (sleeve /
collar).

d. A minimum of 4 THREADS nust be greater than or equal to
75% scribe line and a conbination of threads with
varyi ng degrees of wear may be utilized provided these
t hreads provide an equival ent thread strength of at
| east 8 threads when anal yzed in accordance with the
requi rements of the Appendi x E of this docunent. The
internedi ate part will be used engages all threads
considered in this analysis.
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APPENDI X A
(Non- mandat orvy)

Ef fecti ve Thread engagenent

1. Ideal - Approximtely 25 %to 87.5 % fromroot.
2. Wth consideration to nmanufacturing tol erances-
Approximately 36.5 %to 80.6 % fromroot (see
Fi gure 11)
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Figure 11- Thread Engagenent (Ref paragraph D1 and D2)
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APPENDI X

B

(Non- mandat orvy)

E. 8-UN C ass 2A Threads

12

Tube Nom nal External (mjor) I nternal (mnor)
Specifi | Size
cations | (Typical)
g2 dIEQ g dIEq
X c % o] 229 % c % % el
€ |= |ozaff$dsf |= |ozgFfo
DOT- 4. 7500 4.714.7310.01(0.00(4.64 (4.61(0.02 (0.01
3AAX 471 | 21 50 75 00 50 50 25
4.5000 4.414.48 10.01 (0.00(4.39(4.36(0.02(0.01
972 | 22 50 75 00 50 50 25
Table 1
Descri ption For mul a Val ue % of Not es
t hread
hei ght
Pitch (P) 1/ Thr eads per 0. 125" NA
i nch
Hei ght of a V- P x Cos 30 0. 10825” 100% Sharp V-
thread (H) t hr ead.
EXTERNAL
Crest flatness 0.125 x H 0. 01353” 12. 5%
Hei ght (Ext.)
Thread hei ght (Maj or (max) - 0. 0075 6. 92% Based on
Tol erance (Ext.) Maj or(mn))/2 t ol erance
in mj or
di aneter
| NTERNAL
Crest flatness 0.250 x H 0.0270625” | 12. 5%
Hei ght (Int.)
Thread hei ght (M nor ( max) - 0. 0125 11. 54% Based on
Tol erance (Int.) Mnor(mn))/2 tol erance
in mnor
di anet er
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OD THREADS | NSPECTI ON TABLE

APPENDI X C

(Mandat ory)

13

COL- | COL-2 COL-3 COL-4 COL-5 COL-6 COoL-7 COL-8
1
Tube | End Posi tion Nunber of threads in each classification
No Identification Bel ow 35% | 35-50% 50- 75% 75% 100% | Tot al
Thr eads
1
2
3
4
5
6
Tot al SubTot al - | SubTot al - | SubTot al - | SubTotal - | SubTot al -
1 2 3 4 5
Table 3

Not el: The above table is required for
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APPENDI X D
(Non- mandat ory)

Thread Strength Indicator Conputation

1. Afactor is assigned to each classification as indicated
in the followng table

Rermai ni ng Thread Hei ght Fact or
Bel ow 35% 0
35% 50% 1
50% - 75% 2
Above 75 % 3

Table 4 - Threads Strength cl assification Factors Based on
Representative Pull Tests

a. For 6 position neasurenent
Thread Strength Indication = SubTotal 2 + (2 Xx
SubTotal 3) + (3 x SubTotal 4)

b. For ‘n’ nunber of positions nmeasurenent
Thread Strength Indication = (n/6) x (SubTotal2 + (2
x SubTotal 3) + (3 x SubTot al 4))

c. Sone tubes have nmultiple pin marks from fl ange change
process. Since the nunber, depth, dianeter and angle
play an inportant role, abnormal cases may need
addi ti onal threads and or other neans of engagenent and
support than what is prescribed in this procedure.

O der tubes with set screw design nmay require simlar
treat nent.

d. Based on the conputed Thread strength Indication refer
to tabl e bel ow for decision nmaking for continued service
of the cylinder

Scenario| Total Count (6 Total Count for | Decision
posi ti ons) n positions
1 0 to 100 0 to 100 x (n/6) | Rethread /
Saddl e

2 100- 250 100 x (n/6) to Sl eeve + Fl ange
250 x (n/6)

3 250 and above Above 250 x Fl ange only
(n/6)

Table 5 - (See Figure 12)
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Conti nuati on of APPENDI X D

SLEEVE / COLLAR

Fi gure 12- Typi cal

FLANCE & FLANCE &
SLEEVE/ COLLAR SLEEVE/ COLLAR
arrangenent & usage of sleeve / collar
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APPENDI X E
(Mandat orvy)

Equi val ent Thread Strength Cal cul ation

1. Using the thread nmeasuring technique outlined in
Section C of this docunent, neasure and record the
nunber of threads that fit into each of the four
categories shown in the table bel ow

Thread Wear No. of Der ating Equi val ent
Cat egory Thr eads Fact or Thr eads Coment s
Threads Above 75% 0.75 Mist be at |east 4 threads
Threads 50% to 75% 0.5
Threads 35% to 50% 0. 35 Cannot exceed 9 threads
Thr eads Bel ow 35% 0

Total Threads

Total Equival ent Threads| Must be > 8 threads
Table 6

2. Multiply the nunber of threads in each category by the
derating factor shown in the next colum and enter the
val ue in the Equival ent Threads col um.

3. Add the values recorded in the Equival ent Threads
colum to determ ne the Total Equivalent Threads. The
total nunmber of threads nay al so be useful to ensure
that all threads present have been consi dered.

4. The threads present are adequate for installation of an
i nternedi ate part (sleevel/collar) provided all of the
following criteria are satisfied:

A. The Total Equivalent threads is at |east 8;

B. The number of threads above 75%is at |east 4; and

Conti nuati on of APPENDI X E
C. The Nunber of threads between 35% and 50% used in

t he cal cul ati on does not exceed 9 threads (3.15
equi val ent threads).
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5. This procedure should be repeated at a mnimum of 3
addi tional equidistant points around the circunference
of the thread.
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