
DOT Cylinder testing 

Certification and 

Approval requirements                              

  

ü  1- DOT (PHMSA) expectations  

ü 2- Title 49 ð CFR 172.700 & 180.205 (Training & Laws)  

ü 3- Operator responsibilities/calibration criteria  

ü 4- Using Title 49, CGA pamphlets and exemption/special 

permit testing of cylinders  

ü 5- Application process for DOT once training and compliance 

has been proven  

 



    #1   DOT Expectations  

ü The first step to the approval of DOT   

certification is the application.  

    Let us see what is involved.  

    The application from the PHMSA website  

 



Certifying your facility with DOT 

Section 1 - DOT expectations  

- What DOT expects prior to inspection?  

- Required items/tasks to complete 

- Documentation preparation 

- Submission of application and scheduling of 

  DOT Inspection 

 

 



Reviewing application for 

DOT approval process  

üApplication for approval  

üEnsuring equipment meets DOT standard  

üTraining of operators to meet standard  

üDo company processes meet standard?  



 Requirements needed    

before certification  
üYour company must provide training for 

cylinder re -qualifier with records  

üTest equipment needs to meet DOT 

standards  

üTesting facility must have all documents 

and calibration certificates required  

üTest facility needs to demonstrate proper  

    inspection, safe cylinder handling and        

    drying techniques  

 

 



#2  Overview of Training & 

Cylinder laws (DOT) CFR 49  
üSection 172.700 ð 172.704 covers training  

    requirements  

üSection 180.205 ð 180.213 covers 

cylinder testing requirements  

  



Section 172.700  Training  

üHazmat cylinder training to be provided 

by employer or company  

ü Information informing the employee 

about hazards and avoiding accidents  



Section 172.702  Training  

üTraining materials to be supplied by 

employer or Training company  

üTraining is proven by testing employee  

    and records retained  

üTraining shall meet requirements in 

section 172.704  



172.704  Training 

Requirement  

üGeneral Awareness  

üFunction Specific  

üSafety Training  

üSecurity Awareness (Everyone)  

üIn depth Security plan (large company)  



 Section 180.205  Testing  

üVisual inspection of cylinders  

üRequalification requirements for 

cylinders  

üSpecifications for cylinder testing  

üPressure & expansion device regulations  

 



180.209 Cylinder testing  

üDOT test pressure specifications 

including retest interval (5 year or more)  

üCriteria for 110% fill and 10 year test  

üVisual eddy specification pertaining to  

    criteria for 6351 alloy aluminum (prior to   

    1990 manufacture date)  

 



180.213 Cylinder marking  

üA cylinder requalified in September 2006, and 

approved by a person who has been issued 

RIN óóA123ôô, would be marked plainly and 

permanently into the metal of the cylinder in 

accordance with location requirements of the 

cylinder specification or on a metal plate 

permanently secured to the cylinder in 

accordance with paragraph (b) of this section. 

An example of the markings prescribed in this 

paragraph (d) is as follows: 



180.213 continued  

 A1 

     9     32     06 X 

Where: 

óó9ôô is the month of requalification 

óóA123ôô is the RIN 

óó06ôô is the year of requalification, and 

óóXôô represents the symbols described in 

paragraphs (f)(2) through (f)(8) of this 

section. 



What is the RIN?  

üR-  Rester  

üI-   Indentification   

üN- Number  

üEach test facility receives this RIN 

number to stamp on cylinders once that 

facility has been DOT certified  



DOT/PHMSA ?  

üDepartment of Transportation  

üPipeline and Hazardous Materials Safety  

    Administration  

  

üTo Locate Regulations visit website - 

    www.phmsa.dot.gov/regulations  

    Under Hazmat Safety click on:  

    Federal Regulations  

    Title 49 CFR Parts 100 -185 

http://www.phmsa.dot.gov/regulations


üFollowing the regulations to calibrate 

each day of testing  

üTest equipment must be calibrated within  

    + or ð 500 PSI of test pressure at or above  

    3000 PSI  

ü Calibration cylinder should operate 

within + or -  1% expansion as shown on 

certificate  

#3 Test procedure/calibrate  



Test procedure (continued)  

üCalibration cylinder is always tested 

before testing cylinders each day  

üMaster gauge should be calibrated once 

per year and used to verify system at 

least every 6 months  

üVerify expansion scale with 50 grams 

weights to prove scale accuracy  

üRecord results of calibration each day  



Visual Inspection required CFR 49,  

section 180.205 (f).   

Â (1) The visual inspection must be performed in accordance with 
the following CGA Pamphlets: Cï6 for steel and nickel cylinders 
(IBR, see Ä171.7 of this subchapter); Cï6.1 for seamless 
aluminum cylinders (IBR, see Ä171.7 of this subchapter); Cï6.2 
for fiber reinforced composite special permit cylinders (IBR, see 
Ä171.7 of this subchapter); Cï6.3 for low pressure aluminum 
cylinders (IBR, see Ä171.7 of this subchapter); Cï8 for DOT 
3HT cylinders (IBR, see Ä171.7 of this subchapter); and Cï13 
for DOT 8 series cylinders (IBR, see Ä171.7 of this subchapter). 

Â (2) For each cylinder with a coating or attachments that would 
inhibit inspection of the cylinder, the coating or attachments 
must be removed before performing the visual inspection. 

Â (3) Each cylinder subject to visual inspection must be approved, 
rejected, or condemned according to the criteria in the 
applicable CGA pamphlet. 



Visual Inspection  

üUse CGA pamphlet for applicable cylinder  

    type (steel, aluminum & composite)  

ü CGA C-6, Steel  

üCGA C-6.1, Aluminum  

üCGA C-6.2, Composite  

üCGA C-1 Methods of testing  

üOther CGAõs as applicable 



 



Organize your cylinders before testing  

 



CGA C-6.1 High pressure Aluminum  

 



 



 



Internal & External visual inspection 

required before Hydrostatic test  

VISUAL INSPECTION, CFR TITLE 49, SECTION 180.205  

 

(f) Visual inspection. Except as otherwise provided in this subpart, each time a cylinder is pressure tested, it 
must be given an internal and external visual inspection. 

(1) The visual inspection must be performed in accordance with the following CGA Pamphlets: Cï6 for steel 
and nickel cylinders (IBR, see §171.7 of this subchapter); Cï6.1 for seamless aluminum cylinders (IBR, see 
§171.7 of this subchapter); Cï6.2 for fiber reinforced composite special permit cylinders (IBR, see §171.7 of 
this subchapter); Cï6.3 for low pressure aluminum cylinders (IBR, see §171.7 of this subchapter); Cï8 for 
DOT 3HT cylinders (IBR, see §171.7 of this subchapter); and Cï13 for DOT 8 series cylinders (IBR, see 
§171.7 of this subchapter). 

(2) For each cylinder with a coating or attachments that would inhibit inspection of the cylinder, the coating 
or attachments must be removed before performing the visual inspection. 

(3) Each cylinder subject to visual inspection must be approved, rejected, or condemned according to the 
criteria in the applicable CGA pamphlet. 

(4) In addition to other requirements prescribed in this paragraph (f), each specification cylinder 
manufactured of aluminum alloy 6351ïT6 and used in self-contained underwater breathing apparatus 
(SCUBA), self-contained breathing apparatus (SCBA), or oxygen service must be inspected for sustained 
load cracking in accordance with Appendix C of this part at the first scheduled 5-year requalification period 
after January 1, 2007, and every five years thereafter. 



 



 



 



 



 



Inspection tools include - Light, mirrors, depth 

gauge and depth reference gauge  

 



 



 



 



 



 



 



 



 



ÂPoor manufacturing, folds & cracks 

 



CGA incorporated by law 171.7  

Compressed Gas Association, Inc., 4221 Walney Road, 5th Floor, 

Chantilly, Virginia 20151: 
  

CGA Pamphlet Cï3, Standards for Welding on Thin-Walled Steel 

Cylinders, 1994 

178.47; 178.50; 178.51; 178.53; 178.55; 178.56; 178.57; 178.58; 

178.59; 178.60; 178.61; 178.65; 178.68; 180.211. 

CGA Cï5, Cylinder Service LifeðSeamless Steel High Pressure 

Cylinders, 1991 (reaffirmed 1995) 
173.302a. 

CGA Pamphlet Cï6, Standards for Visual Inspection of Steel 

Compressed Gas Cylinders, 1993 
173.3, 173.198, 180.205, 180.209, 180.211, 180.411, 180.519. 

CGA Pamphlet Cï6.1, Standards for Visual Inspection of High 

Pressure Aluminum Compressed Gas Cylinders, 2002, Fourth 

Edition 

180.205; 180.209 

CGA Pamphlet Cï6.2, Guidelines for Visual Inspection and 

Requalification of Fiber Reinforced High Pressure Cylinders, 

1996, Third Edition 

180.205. 

CGA Pamphlet Cï6.3, Guidelines for Visual Inspection and 

Requalification of Low Pressure Aluminum Compressed Gas 

Cylinders, 1991 

180.205; 180.209. 

CGA Cï7, Guide to Preparation of Precautionary Labeling and 

Marking of Compressed Gas Containers, Appendix A, issued 

2004 (8th Edition) 

172.400a. 

CGA Pamphlet Cï8, Standard for Requalification of DOT-3HT 

Cylinder Design, 1985 
180.205; 180.209. 

CGA Pamphlet Cï11, Recommended Practices for Inspection of 

Compressed Gas Cylinders at Time of Manufacture, 2001, Third 

Edition 

178.35. 

CGA Pamphlet Cï12, Qualification Procedure for Acetylene 

Cylinder Design, 1994 
173.301; 173.303; 178.59; 178.60. 

CGA Pamphlet Cï13, Guidelines for Periodic Visual Inspection 

and Requalification of Acetylene Cylinders, 2000, Fourth Edition 
173.303; 180.205; 180.209. 

CGA Pamphlet Cï14, Procedures for Fire Testing of DOT 

Cylinder Pressure Relief Device Systems, 1979 
173.301; 173.323. 

CGA Pamphlet Gï2.2 Tentative Standard Method for Determining 

Minimum of 0.2% Water in Anhydrous Ammonia, 1985 
173.315. 



  

 IBR?  What is this?  

 

üIncorporated By Reference  

üThe CGA pamphlets are part of the  

    CFR 49 when referenced by this  

    incorporation.  

ü Located at 171.7 (references)  



After Visual Inspection comes the 

Hydrostatic water jacket test  

üAfter visual inspection perform 

hydrostatic test  

üFill cylinders with water and allow time to  

    stabilize  

üPerform test, record results of test  

üDry cylinder and inspect cylinder for 

dryness  



CFR 49 section 180.209 (m), (6351 regulation)  

Â Requalification and Inspection of DOTï??? Cylinders 
Made of Aluminum Alloy 6351ïT6 

Â Requalification requirement Examination 
procedure 1 Sustained Load Cracking 
Condemnation Criteria 2 Requalification period 
(years) Eddy current examination combined with 
visual inspection Eddy currentðIn accordance with 
Appendix C of this part 
Visual inspectionðIn accordance with CGA 
Pamphlet Cï6.1 (IBR; see Ä171.7 of this subchapter) 
Any crack in the neck or shoulder of 2 thread lengths 
or more 



 

CGA C-1 ð Methods of testing  

 



CGA pamphlets are incorporated into CFR  

49 (ref. IBR - Incorporated By Reference)  

Â CGA Pamphlet Cï3, Standards for Welding on Thin-Walled Steel Cylinders, 
1994178.47; 178.50; 178.51; 178.53; 178.55; 178.56; 178.57; 178.58; 178.59; 
178.60; 178.61; 178.65; 178.68; 180.211.CGA Cï5, Cylinder Service Lifeð
Seamless Steel High Pressure Cylinders, 1991 (reaffirmed 1995)173.302a.CGA 
Pamphlet Cï6, Standards for Visual Inspection of Steel Compressed Gas 
Cylinders, 1993173.3, 173.198, 180.205, 180.209, 180.211, 180.411, 
180.519.CGA Pamphlet Cï6.1, Standards for Visual Inspection of High Pressure 
Aluminum Compressed Gas Cylinders, 2002, Fourth Edition180.205; 
180.209CGA Pamphlet Cï6.2, Guidelines for Visual Inspection and 
Requalification of Fiber Reinforced High Pressure Cylinders, 1996, Third 
Edition180.205.CGA Pamphlet Cï6.3, Guidelines for Visual Inspection and 
Requalification of Low Pressure Aluminum Compressed Gas Cylinders, 
1991180.205; 180.209.CGA Cï7, Guide to Preparation of Precautionary 
Labeling and Marking of Compressed Gas Containers, Appendix A, issued 2004 
(8th Edition)172.400a.CGA Pamphlet Cï8, Standard for Requalification of DOT-
3HT Cylinder Design, 1985180.205; 180.209.CGA Pamphlet Cï11, 
Recommended Practices for Inspection of Compressed Gas Cylinders at Time 
of Manufacture, 2001, Third Edition178.35.CGA Pamphlet Cï12, Qualification 
Procedure for Acetylene Cylinder Design, 1994173.301; 173.303; 178.59; 
178.60.CGA Pamphlet Cï13, Guidelines for Periodic Visual Inspection and 
Requalification of Acetylene Cylinders, 2000, Fourth Edition173.303; 180.205; 
180.209. 



Pre 1990 cylinders made from 6351 

aluminum.  

Â (4) In addition to other requirements prescribed in this 

paragraph (f), each specification cylinder manufactured of 

aluminum alloy 6351 ðT6 and used in self -contained 

underwater breathing apparatus (SCUBA), self -contained 

breathing apparatus (SCBA), or oxygen service must be 

inspected for sustained load cracking in accordance with 

Appendix C of this part at the first scheduled 5 -year 

requalification period after January 1, 2007, and every five 

years thereafter.  



Follow CFR title 49, section 180.205 part (g)  

Â (g) Pressure test. (1) Unless otherwise provided, each cylinder required to be retested under 
this subpart must be retested by means suitable for measuring the expansion of the cylinder 
under pressure. Bands and other removable attachments must be loosened or removed 
before testing so that the cylinder is free to expand in all directions. 

Â (2) The pressure indicating device of the testing apparatus must permit reading of pressures 
to within 1% of the minimum prescribed test pressure of each cylinder tested, except that for 
an analog device, interpolation to1/2of the marked gauge divisions is acceptable. The 
expansion-indicating device of the testing apparatus must also permit incremental reading of 
the cylinder expansion to 1% of the total expansion of each cylinder tested or 0.1 cc, 
whichever is larger. Midpoint visual interpolation is permitted. 

Â (3) Each day before retesting, the retester shall confirm, by using a calibrated cylinder or 
other method authorized in writing by the Associate Administrator, that: 

Â (i) The pressure-indicating device, as part of the retest apparatus, is accurate within Ñ1.0% 
of the prescribed test pressure of any cylinder tested that day. The pressure indicating 
device, itself, must be certified as having an accuracy of Ñ0.5%, or better, of its full range, 
and must permit readings of pressure from 90%-110% of the minimum prescribed test 
pressure of the cylinder to be tested. The accuracy of the pressure indicating device within 
the test system can be demonstrated at any point within 500 psig of the actual test pressure 
for test pressures at or above 3000 psig, or 10% of the actual test pressure for test 
pressures below 3000 psig. 



CFR 49, section 180.205 (continued)  

Â (ii) The expansion-indicating device, as part of the retest apparatus, gives a stable reading 
of expansion and is accurate to Ñ1.0% of the total expansion of any cylinder teste(ii) The 
expansion-indicating device, as part of the retest apparatus, gives a stable reading of 
expansion and d or 0.1 cc, whichever is larger. The expansion-indicating device itself must 
have an accuracy of Ñ0.5%, or better, of its full scale. 

Â (4) The test equipment must be verified to be accurate within Ñ1.0% of the calibrated 
cylinder's pressure and corresponding expansion values. This may be accomplished by 
bringing the pressure to a value shown on the calibration certificate for the calibrated 
cylinder used and verifying that the resulting total expansion is within Ñ1.0% of the total 
expansion shown on the calibration certificate. Alternatively, calibration may be 
demonstrated by bringing the total expansion to a known value on the calibration certificate 
for the calibrated cylinder used and verifying that the resulting pressure is within Ñ1.0% of 
the pressure shown on the calibration certificate. The calibrated cylinder must show no 
permanent expansion. The retester must demonstrate calibration in conformance with this 
paragraph (g) to an authorized inspector on any day that it retests cylinders. A retester must 
maintain calibrated cylinder certificates in conformance with Ä180.215(b)(4). 

Â (5) Minimum test pressure must be maintained for at least 30 seconds, and as long as 
necessary for complete expansion of the cylinder. A system check may be performed at or 
below 90% of test pressure prior to the retest. In the case of a malfunction of the test 
equipment, the test may be repeated at a pressure increased by 10% or 100 psig, 
whichever is less. This paragraph (g) does not authorize retest of a cylinder otherwise 
required to be condemned under paragraph (i) of this section. 



CFR 49 section 180.209  

Â Table 1ðRequalification of Cylinders1Specification under which cylinder 
was made Minimum test pressure (psig) 2 Requalification period (years) 

 

Â DOT 33000 psig5DOT 3A, 3AA5/3 times service pressure, except noncorrosive 
service ( see Ä180.209(g))5, 10, or 12 ( see Ä180.209(b), (f), (h), and (j) DOT 
3AL 5/3 times service pressure 5 or 12  (see Ä180.209(j) and 
Ä180.209(m)3).DOT 3AX, 3AAX5/3 times service pressure53B, 3BN2 times 
service pressure ( see Ä180.209(g))5 or 10 (see Ä180.209(f))3ETest not 
required3HT5/3 times service pressure3 ( see ÄÄ180.209(k) and 
180.213(c))3T5/3 times service pressure54AA4802 times service pressure ( see 
Ä180.209(g))5 or 10 ( see Ä180.209(h))4B, 4BA, 4BW, 4Bï240ET2 times 
service pressure, except non-corrosive service ( see Ä180.209(g))5, 10, or 12 ( 
see Ä180.209(e), (f), and (j))4D, 4DA, 4DS2 times service5DOT 4E2 times 
service pressure, except non-corrosive ( see Ä180.209(g))54LTest not 
required8, 8AL10 or 20 ( see Ä180.209(i))Exemption or special permit cylinder 
See current exemption or special permit See current exemption or special permit 
Foreign cylinder (see Ä173.301(j) of this subchapter for restrictions on use) As 
marked on cylinder, but not less than 5/3 of any service or working pressure 
marking5 ( see ÄÄ180.209(l) and 180.213(d)(2)) 



Typical Test pressures  

üRefer to 180.209  

ü3A, 3AA, 3AL and others listed have  

   test pressures of 5/3 service    

   pressure  

üTypical 5 year retest period  

ü10 % permanent expansion as 

rejection criteria  



Locate cylinders to be tested  

 

 



Record/input cylinder information to record  

or computer  

 

 



Fill cylinders with water and allow  

time to stabilize temperatureé 



Test cylinders using Hydrostatic test 

machine  

 



EID Expansion Indicating Device  and PID (pressure) need to 

be .5% accurate  or better of its full range  

 



 

Scale is utilized to read cylinder expansions  

 

 



 Pass/fail computation (C -1) 

 



Remove cylinders from test and dry after  

test procedure.  

 



Why do we test cylinders in water jacket?  

 



CFR 49 section 180.209 (m), (6351 regulation)  

Â Requalification and Inspection of DOTï3AL Cylinders 
Made of Aluminum Alloy 6351ïT6 

Â Requalification requirement Examination 
procedure 1 Sustained Load Cracking 
Condemnation Criteria 2 Requalification period 
(years) Eddy current examination combined with 
visual inspection Eddy currentðIn accordance with 
Appendix C of this part 
Visual inspectionðIn accordance with CGA 
Pamphlet Cï6.1 (IBR; see Ä171.7 of this subchapter) 
Any crack in the neck or shoulder of 2 thread lengths 
or more 



CGA 6.1 Appendix A - Eddy current devices  



CGA C-6.1 Appendix B - Sustained Load Cracking  

 



Sustained load cracking (continued)  

 



When should the eddy current test be done?  

 

 



Identify òolderó 6351 versus òneweró 6061 

aluminum cylinders  

Â 6351 aluminum made 1990 or before  

Â 6061 aluminum made after 1990  



#4 Refer to CFR 49 & special 

permits as needed  

üExemption/special permit cylinders  

üFollow special permit information to test 

these cylinders  

üUse the following website to find special 

permit information  

    phmsa /dot.gov/hazmat/ regs /sp-a/special -permits/search  

 



Composite cylinders will have visual 

inspection using CGA C -6.1 and C -6.2 

üComposite cylinders require special 

attention  

üSee CGA C 6.2 for more information  

üReference Special permit for testing 

criteria  

üReference CGA 6.1 & 6.2 for testing 

information  



Typical Composite cylindersé.. 

 


