Key Considerations for Using A516 GR.70 Steel Plate in

Low-Temperature Environments

A516 GR.70 is a carbon steel plate primarily designed for moderate temperature service in
pressure vessels. Its use in low-temperature environments requires careful attention to the

following points to prevent brittle fracture, which is the primary risk:

1. **Impact Toughness and Transition Temperature:**

*  The fundamental concern is the ductile-to-brittle transition temperature (DBTT). Below

this temperature range, the material's toughness decreases significantly, and it can fracture in a

brittle manner with little or no plastic deformation.

* Standard A516 GR.70 material is not guaranteed to have adequate impact properties

for low-temperature service. It must be specially ordered to meet specific impact toughness

requirements.

2. **Procurement to the Correct Grade:**

* When intended for low-temperature service, A516 GR.70 must be purchased to a

supplementary requirement that specifies Charpy V-Notch (CVN) impact testing.

*

The specification is typically ordered as **A516 Grade 70 with Impact Testing**, often
noting the test temperature (e.g., A516 Gr.70 @ -40° F/-45° C,or @ -60° F/-51° C). The
manufacturer must thermally treat (usually Normalize or Quench and Temper) the plate to

achieve the required toughness.

3.  **Minimum Design Metal Temperature (MDMT):**

* The **Minimum Design Metal Temperature (MDMT)** is the lowest permissible

temperature for the vessel under operating conditions. The material's impact test temperature
must be at or below the MDMT.

* The MDMT is determined during vessel design according to codes like ASME BPVC
Section VIII, Div. 1, using rules from UCS-66. The actual test temperature for the steel plate is
selected based on this MDMT.

4. **Thickness Effect:**



*  Thicker sections are more susceptible to brittle fracture due to higher constraint and a
greater probability of defects. The required impact testing and possible need for more stringent

heat treatment become more critical as plate thickness increases.

5. **Fabrication and Welding:**

* **Welding Procedures:** Welding procedures (WPS) must be qualified to ensure that
the weld metal and Heat-Affected Zone (HAZ) have impact toughness at or below the MDMT that

is comparable to the base metal.

*  **post-Weld Heat Treatment (PWHT):** If PWHT is required, it must be performed in a

manner that does not adversely affect the base metal's and weld's developed toughness.

* **Avoiding Notches and Defects:** Care must be taken during fabrication to avoid

sharp notches, gouges, or other stress concentrators that can initiate a brittle crack.

6. **In-Service Considerations:**

* **Ppressure and Stress:** The risk of brittle fracture is highest under tensile stress,

particularly during hydrostatic testing or rapid pressure changes. Hydrostatic tests are often

conducted at a temperature slightly above the MDMT to ensure safety.

* **Cyclic Loading:** Fatigue loading can initiate cracks that may propagate in a brittle

manner at low temperatures.

**In summary, the key is to never assume standard A516 GR.70 is suitable for low temperatures.
It must be explicitly ordered with certified impact properties verified at a temperature at or

below the vessel's MDMT, and all fabrication processes must preserve this toughness.**



