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DEFINITION

The Preheat & Interpass Temperature Log Sheet is a standardized, printable PDF

document used to record and verify thermal parametersspecifically preheat and

interpass temperaturesduring weld repair procedures for structural farm equipment.

It ensures compliance with welding procedure specifications (WPS), applicable codes

(e.g., AWS D1.1, ASME IX), and manufacturer requirements. The log serves as auditable

evidence that temperature controls were maintained within qualified limits to prevent

cracking, hydrogen-induced damage, and metallurgical degradation.

OVERVIEW

Preheat temperature refers to the minimum base metal temperature immediately prior to

welding initiation, applied to reduce thermal gradient, slow cooling rates, and

minimize hydrogen diffusioncritical for high-strength or thick-section steels

common in structural farm equipment such as loader booms, axle housings, and hitch

assemblies. Interpass temperature is the maximum allowable temperature of the

weldment between successive passes; exceeding it can cause grain coarsening, reduced

toughness, or distortion, while falling below minimums risks embrittlement or cold

cracking. The log sheet enforces traceability by capturing time-stamped measurements

(typically via calibrated contact pyrometers or infrared thermometers), operator

identification, joint location, WPS reference, and inspector verification. It

integrates into broader quality management systems (e.g., ISO 9001) and is essential

during Procedure Qualification Records (PQR) validationwhere documented thermal

history proves repeatability and conformance under real-world field conditions. In

farm equipment repair contexts, environmental variability (e.g., outdoor ambient

temperatures, rapid cooldown in wind/rain) makes rigorous logging especially vital

for liability mitigation and warranty compliance.

KEY COMPONENTS

1. Weld Joint Identification (e.g., drawing number, location)

2. Preheat & Interpass Temperature Readings (min/max values, measurement method, time

stamps)

3. Operator/Inspector Signatures & Date/Time Fields

APPLICATIONS

  - Weld repair qualification for ASME Section IX or AWS D1.1-compliant structural

components

  - Field-based maintenance documentation for OEM-certified farm machinery repairs

  - Third-party audit preparation for ISO 3834 or AISC certification

KEY FORMULAS

Minimum Preheat Temperature (empirical): T_min = 50 + 25  (t - 12) [C] for t > 12 mm

  -> Approximate minimum preheat temperature for carbon steel based on thickness (t in

mm); derived from AWS D1.1 Annex K guidelines to mitigate hydrogen cracking risk.

Interpass Temperature Upper Limit: T_interpass  T_preheat + 100C (unless specified

otherwise in WPS)

  -> Common industry upper bound to prevent excessive heat input and microstructural

damage; exact limit is WPS-specific and material-dependent.

RELATED CONCEPTS

  - Welding Procedure Specification (WPS)

  - Hydrogen-Induced Cracking (HIC)

  - Thermal Monitoring in Welding
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