In-Depth Analysis: Pressure Vessel Steel Plate A516 Gr.70

A516 Gr.70 is a carbon steel plate widely used in low-temperature pressure
vessels, complying with ASTM A516/A516M. This analysis covers
its chemical composition, mechanical properties, applications, and

advantages over alternatives.

1. Chemical Composition

The chemical composition of A516 Gr.70 must meet ASTM A516 standards.

Typical ranges (max % unless specified):

A516 Gr.70 .
Element ] Effect on Properties
Requirement
Low carbon improves weldability but reduces
C (Carbon) <0.27
strength.
Mn (Manganese) 0.85-1.20 Enhances strength and toughness.
P (Phosphorus) <0.025 High content causes cold brittleness.
S (Sulfur) <0.025 Reduces impact toughness if excessive.

Si (Silicon) 0.15-0.40 Acts as a deoxidizer, increases strength.
Al (Aluminum) >0.02 (if killed) Refines grain structure, improves toughness.
CEV (Carbon <045 Measures weldability (CEV = C + Mn/6 +

Equivalent) - (Cr+Mo+V)/5 + (Ni+Cu)/15).

Key Points:

Low C + High Mn: Balances weldability and strength.

Low P & S: Ensures good low-temperature toughness.



Aluminum-killed steel: Common for grain refinement and reduced

brittleness.

2. Mechanical Properties

Property A516 Gr.70 Requirement Test Standard
Yield Strength (min) 260 MPa (38 ksi) ASTM A370
Tensile Strength 485-620 MPa (70-90 ksi) ASTM A370
Elongation (min) 21% (50mm gauge) / 23% (200mm gauge)| ASTM A370
Charpy V-Notch Impact 27) @ -29°C (-20°F) ASTM A20
Bend Test 180° crack-free (t < 20mm) ASTM A370
Key Points:

Excellent low-temperature toughness: Meets 27J) impact energy
at -29°C, suitable for cryogenic service.
Moderate strength: Higher than A36 but more weldable than

high-strength steels like A537.

3. Applications

A516 Gr.70 is primarily used in low-temperature pressure vessels, including:

Oil & Gas: LPG tanks, ammonia storage, cryogenic separators.
Chemical Industry: Reactors, distillation columns, heat exchangers.
Power Plants: Boiler drums, nuclear auxiliary equipment.

Cryogenic Storage: Liquid nitrogen/oxygen tanks (above -30°C).



Key Standards:

ASME BPVC Section VIII (Pressure Vessel Construction)

API 620 (Large Welded Storage Tanks)

4. Advantages Over Alternative Materials

. A36 (Mild | A537 (High-Strength | 304 Stainless
Comparison | A516 Gr.70
Steel) Low-Temp Steel) Steel
Strength 485-620 MPa | 400-550 MPa 450-620 MPa 515-860 MPa
Low-Temp Not Excellent (but
-29°C (27)) -60°C (27))
Toughness guaranteed costly)
. Excellent (CEV |Excellent (CEV Good (needs
Weldability Moderate (CEV <0.48) L
<0.45) <0.40) special filler)
Cost Moderate Low High Very High
Low-temp .
. General Corrosive
Typical Use pressure Ultra-low-temp vessels )
structures environments
vessels
Why Choose A516 Gr.70?

7 Cost-effective: Cheaper than stainless steel, better than A36 for low temps.
¥ Good weldability: Ideal for large pressure vessel fabrication.
</ Reliable toughness: Meets -29°C impact requirements for most cryogenic

applications.

5. Conclusion

A516 Gr.70 is ideal for low-temperature pressure vessels, offering a

balance of strength, toughness, weldability, and cost.



Chemistry: Low C, Mn-enhanced, Al-killed for grain refinement.
Mechanical Properties: 260 MPa yield strength, 27) @ -29°C impact
toughness.

Applications: LPG tanks, chemical reactors, boilers.

Advantages: Better than A36 for low temps, more economical than

A537 or stainless steel.

Recommended Use Cases:
Pressure vessels operating between -30°C and 350°C.

Applications requiring good weldability + low-temperature toughness.

For extremely low temperatures (below -60°C), consider A537 CI.1 or 9%

Ni steel.
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