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DEFINITION

The Pulse Fatigue Endurance Curve Library (ISO 6803 Annex B) is a standardized set of

empirically derived SN (stresscycles-to-failure) curves that quantify the

fatigue life of hydraulic hoses under repeated pressure pulsation. It provides design

engineers with data to estimate hose service life based on operating pressure

amplitude, frequency, and temperature. These curves are derived from controlled

laboratory testing per ISO 6803 and serve as a critical reference for validating hose

selection in dynamic hydraulic systems.

OVERVIEW

The Pulse Fatigue Endurance Curve Library, specified in Annex B of ISO 6803 'Rubber

and plastics hoses  Determination of resistance to internal pressure pulsation',

codifies experimental fatigue test results for common hydraulic hose constructions

(e.g., thermoplastic, reinforced rubber, wire-braid, and spiral-wound). Each curve

maps the relationship between applied pressure amplitude (P), pulsation frequency

(f), ambient and fluid temperature, and the number of cycles to failure (N_f),

enabling prediction of service life under real-world dynamic loading. The curves are

generated using standardized test protocols involving constant-amplitude sinusoidal

or square-wave pressure pulsations applied until hose failure (leakage or burst),

with statistical analysis applied to account for scatter in fatigue life. Crucially,

Annex B curves are not universal material models but construction-specificeach

curve applies only to hoses manufactured to defined dimensional, reinforcement, and

compound specificationsand must be used in conjunction with manufacturer

validation data and safety factors. Engineers apply these curves during system design

to avoid premature hose failure due to resonance, pressure surges, or high-frequency

pump ripplecommon root causes of field failures in mobile hydraulics, offshore

equipment, and industrial machinery.

KEY COMPONENTS

1. Pressure Amplitude (P) vs. Cycles-to-Failure (N_f) Curves

2. Test Frequency and Temperature Correction Factors

3. Hose Construction-Specific Curve Sets (e.g., 1SN, 2SN, R13, R15)

APPLICATIONS

  - Hydraulic hose life prediction in mobile equipment (e.g., excavators, agricultural

machinery)

  - Validation of hose routing and bend radius against dynamic fatigue limits

  - Design margin assessment for pulsating systems (e.g., piston pump circuits,

accumulator-supplied lines)

KEY FORMULAS

Modified Miners Rule (Cumulative Damage): (n_i / N_i)  1  failure

  -> Estimates cumulative fatigue damage when operating across multiple pressure

amplitude/frequency regimes; n_i is cycles at stress level i, N_i is cycles to failure

at that level per Annex B curve

Frequency Scaling Factor (ISO 6803 Annex B): N_{corr} = N  (f / f_{ref})^k

  -> Adjusts baseline endurance curve (tested at reference frequency f_ref, typically

0.52 Hz) to actual operating frequency f; k is an empirical exponent (typically

0.15 to 0.3) dependent on hose construction

Temperature Derating Factor: P_{allow} = P_{base}  e^{(T  T_{ref})}

  -> Reduces allowable pressure amplitude P_base at reference temperature T_ref (e.g.,

23C) based on elevated fluid/ambient temperature T;  is material-specific thermal

degradation coefficient

RELATED CONCEPTS

  - SN Fatigue Curve

  - Hydraulic Hose Bend Radius Ratio (D/d)



  - Pressure Pulsation Damping

  - ISO 6803 Test Method

  - Hose Reinforcement Fatigue Mechanisms
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