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DEFINITION

The Field Oil Analysis Interpretation Quick-Reference Guide (PDF) is a portable,

practitioner-oriented technical resource designed to enable field personnelsuch as

maintenance technicians, reliability engineers, and lubrication specialiststo

rapidly interpret common oil analysis test results in real time. It translates

laboratory data (e.g., elemental spectroscopy, viscosity, acid number, particle

count) into actionable insights regarding machine health, lubricant condition, and

failure precursors. The guide emphasizes visual decision aids (e.g., traffic-light

thresholds, trend charts, root-cause flowcharts) aligned with ISO, ASTM, and OEM

standards.

OVERVIEW

This guide bridges the gap between analytical lab reporting and on-site diagnostic

decision-making by standardizing interpretation logic for multi-function

gearboxessystems that integrate transmission, differential, and sometimes

hydraulic functions within a single sump. It provides context-specific alarm limits

calibrated not only to fluid type (e.g., EP mineral, synthetic PAO, biodegradable

ester) but also to gearbox design, load profile, and operational environment (e.g.,

wind turbine vs. mining conveyor). A core principle is 'triangulated diagnosis':

correlating multiple parameters (e.g., elevated iron + silicon + viscosity drop

suggests abrasive wear combined with coolant or dust ingress) rather than relying on

isolated outliers. The guide includes embedded troubleshooting trees that link

observed anomaliessuch as rising copper and leadto likely sources (e.g.,

bushing wear, bearing cage degradation, or brass filter media shedding) and

recommends immediate actions (e.g., 'inspect breathers', 'verify seal integrity',

'schedule vibration analysis'). It further supports predictive maintenance programs

by defining trending baselines, rate-of-change thresholds (e.g., >10% 

viscosity/100 hrs warrants investigation), and integration points with CMMS or PdM

software via standardized data fields.

KEY COMPONENTS

1. Parameter Threshold Tables (ISO/ASTM/OEM-aligned)

2. Root-Cause Diagnostic Flowcharts

3. Lubricant Degradation & Contamination Signatures Matrix

APPLICATIONS

  - On-the-spot assessment during routine oil sampling or drain inspections

  - Training aid for new lubrication technicians and cross-functional maintenance teams

  - Standardized input for reliability-centered maintenance (RCM) reviews and failure

mode analysis

KEY FORMULAS

Rate of Change (RoC) for Elemental Wear: RoC = (C  C) / (t  t)

  -> Calculates the linear rate of increase (ppm/day or ppm/100 operating hours) for

wear metals like Fe, Cu, or Al; values exceeding 0.5 ppm/hr for critical elements

trigger urgent review.

Viscosity Ratio (VR): VR =  / _ref

  -> Compares measured kinematic viscosity at 40C to the new-oil reference value; VR <

0.90 or > 1.10 indicates significant oxidation, contamination, or shear thinning.

Acid Number Increase Rate: AN = AN_current  AN_baseline

  -> Quantifies total acid number change from baseline; AN > 1.0 mg KOH/g in mineral

oils or > 0.5 mg KOH/g in synthetics signals advanced oxidation or contamination.

RELATED CONCEPTS

  - Lubricant Specification Mapping

  - Wear Debris Analysis (WDA)

  - Condition-Based Maintenance (CBM)



  - ISO 4406:2017 Particle Count Code

  - ASTM D6595 Rotrode Emission Spectrometry
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