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4 WORTHINGTON

IHOUSTRIES

Certificate of Compliance and Test Report — Welded Cylinders

Manufactured under U.S, Department of Transportation (DOT) and/or Transport Canada (TC) regulations
Cylinder Manufacturer:

Worthington Cylinders Location: 863 State Route 307 East
Jefferson, OH
Manufactured For: Worthington Cylinders Location: Jefferson, OH
Consigned To: N/A

Cylinder Description and Design Criteria:
Nominal Cylinder Dimensions (Inches): 3.01 Outside Diameter by 12.427 Length

Specification: DOT-4B Service Pressure: 240 psi
Nominal Water Capacity: 26/75CUIN Test Pressure: 480 psi
Tare or Mass Weight Range: ~ See Attached Minimum Wall Thickness: 0.042 in
Joint Efficiency: N/A Calculated Stress at Test :
Pressure: 14,828 ps]

Manufacturing Process:

Construction:The general method of construction includes: cold forming the cylindrical heads; welding flange to the head; and

circumferentially welding two heads to form the cylinder. Cylinders are pressure tested after welding. If valves are installed, an
additional leak test is conducted.

Material and Heat Treatment:

The material used was identified and chemical analysis was verified. Record of such is contained in the Record of Chemical
Analysis attached hereto. Heat treatment was conducted in accordance with the specification requirements.

Report/Marking Details:

Specification*: DOT-4B240 Inspector's Mark*: WORTHJ
Quantity: 826 Test Date*: 12-21

Serial Numbers*: CA12401 through CA13226 Lot Numbers: 63 through 67
Identifying Symbol*: M4543 Heat Number or Codes: See Attached
*Physical markings on cylinder or attachments

Additional Markings™: Additional markings as identified on cylinder design drawings.

| hereby certify that | have determined that cylinders described on this report comply with the requirements of the Department of
Transportation and/or Transport Canada specification DOT-4B240.

Remarks: N/A
Worthington Cylinders
Bill Vencill Jefferson, OH December 17, 2021
Cerlifying Inspeclor Company Name and Location Date
12-22-2021
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4 WORTHINGTON

. Record of Chemical Analysis of Material for Cylinders
Cell'il:LNumbers: CA12401 through CA13226
yiinder Manufacturer: Worthington Cylinders Location: 863 State Route 307 East
— . Jefferson, OH
fla ylinder Dimensions (inches): 3.01 Outside Diameter by 12.427 Length
Material Manufacturer: Cleveland-Cliffs Burns Harbor LLC
H%at and Type of Chemical Analysis
ode Analysis
Number
_ (Check or
Heat Coil Ladle) C P S
831K08310

Ladle 0.05 0.013 0.005
Material Manufacturer: Cleveland-Cliffs Steel LLC

Heat and Type of Chemical Analysis
Code Analysis
Number
(Check or
Heat Coil Ladle) Cc P S
4124480 Ladle 0.04 0.014 0.012

The previous analyses have been verified to comply with material au

thorized by the specification. Chemical analyses were
made by: Material Manufacturer (Ladle) or Worthington Industries (C

heck).
Worthington Cylinders
Bill Vencill Jefferson, OH December 17, 2021
Certifying Inspector Company Name and Location Date

12222021 Page 2 of




4 WORTHINGTON
INOUSTRIES

Record of Hydrostatic and Physical Tests

CA12401 through CA13226
Worthington Cylinders Location:

Serial Numbers:

Cylinder Manufacturer: 863 State Route 307 East

Jefferson, OH

Nominal Cylinder Dimensions (inches):

Lot Number 63

3.01 Outside Diameter by 12.427 Length

Hydrostatic Serlal Number CA12406
Total Expansion 158 cc Permanent Expansion Ratio  1.27 % Permanent Expansion  0.02  cc
Water Capacity 270 Ibs
Tensile Serial Number CA12406
Top Tenslle Strenglth  47.08 ksi Top Thickness  0.046 in
Top Yield Strength  32.48 ksi Bottom Thickness 0.046 in Top Elongation 2.0 GL. 49.0 %
Boltom Tensile Strenglh ~ 48.46  ksi Bottom Elongation20G.L. 505 % Bottom Yield Strength  35.80 ksl
Top Reduction of Area  67.5 % Bottom Reduction of Area 67.3 %
Mechanical Serial Number CA12407
Macro Etch Test  Pass
Flattening Test Pass
Burst Serial Number CA12423
Burst Test 1623 psi
Lot Number 64
Hydrostatic Serial Number CA12601
Tolal Expansion 1.60 cc
Permanent Expansion 0.08 cc Water Capacity 2.70 |bs Permanent Expansion Ratic 5.00 %
Tensile Serial Number CA12601
Top Thickness 0.045 in Top Yield Strength  33.48 ksi Top Tensile Strength  47.61  ksi
Top Elongation 2.0 G.L. 550 % Bottom Tensile Strength  47.40 ksi Bottom Thickness 0.044 in
Bottom Yield Strength 3548 ksi Top Reductionof Area 656 % Bottom Elongation 2.0 GL. 485 %
Bottom Reduction of Area 57.8 %
Mechanical Serial Number CA12602
Flattening Test Pass Macro Etch Test Pass
Lot Number 65
Hydrostatic Serial Number CA12801
Total Expansion 1.50 cc Permanent Expansion Ratio 1.33 % Permanent Expansion 0.02 cc
Water Capacity 2.70 |bs
Tensile Serial Number CA12801
) Top Tensile Strength 44,82 ksi Top Thickness 0.046 In
Top Yield Strength  33.12 ksl Bottom Thickness  0.046 in Top Elongalion2.0G.L. 470 %
Bottom Tensile Strength  47.25 ksi Bottom Elongation 20 G.L. 490 % Bottom Yield Strength  45.91 ksi
Top Reduction of Area 684 % Bollom Reduction of Area 604 %
Mechanical Serlal Number CA12802
Macro Etch Test Pass
Flattening Test Pass
12-22-2021 Page 3 of




Serial Numbers:
Cylinder Manufacturer:

Record of Hydrostatic and Physical Tests

CA12401 through CA13226
Location:

Worthington Cylinders

Nominal Cylinder Dimensions (inches):

Lot Number 66
Hydrostatic

Permanent Expansion Ralio

Tensile

Top Tensile Strength
Bottom Thickness
Bottom Elongation 2.0 G.L.

Mechanical

Macro Efch Test
Lot Number 67
Hydrostatic

Permanent Expansion

Tensile

Top Thickness

Top Elongation 2.0 G.L.
Bottom Yield Strength
Bottomn Reduction of Area

Mechanical

Flattening Test

Serial Number CA13002

Permanent Expansion
139 %

Serial Number CA13002

Top Thickness
45.13 ksi Top Elongation 2.0 G.L.
0.047 in Botlom Yield Strength
490 % Bottom Reduction of Area

Serial Number CA13004

Pass Flattening Test

Serial Number CA13202

Tolal Expansion
0.04 cc Water Capacity
Serial Number CA13202
0.047 in Top Yield Strength
475 % Botlom Tensile Strength
32,53 ksi Top Reduction of Area
66.1 %

Serial Number CA13203

Pass Macro Etch Test

4 WORTHINGTON

INDUSTRIES

863 State Route 307 East

Jefferson, OH

3.01 Qutside Diameter by 12.427 Length

0.02

0.047
46.5
32.61
69.5

Pass

1.60
2.70

34.48
44,52
62.1

Pass

cc

%
ksi
%

cc
Ibs

ksi
ksi

Total Expansion
Water Capacity

Top Yield Strength
Bottom Tensile Strength
Top Reduction of Area

Permanent Expansion Ratio

Top Tensile Strength
Bottom Thickness
Bottom Elongation 2.0 G.L.

1.44
270

30.04
4469
62.2

2.50

46.29
0.046
51.0

cc
Ibs

ksi
ksi
%

%

ksi
in
%

The previous results represent sample cylinders selected from each lot. All other cylinders in the lot were subjected to the
required test pressure stated on the Certificate of Compliance and Test Report and show no defect.

Bill Vencill

Worthington Cylinders
Jefferson, OH

December 17, 2021

Certifying Inspector

12-22-2021

Company Name and Location

Date

Page 4

of




