
SOLUTION: In partnership with US Army RDECOM ARDEC, Lambda Technologies optimized a low plasticity 
burnishing (LPB®) treatment for the M4/M16 bolt (PN 8448510). The LPB process imparts deep, stable 
compressive residual stresses into the lug fillet regions, effectively suppressing crack initiation and arresting 
the growth of existing microcracks.

A series of fatigue testing and live-fire evaluations (including fifty supplied bolts, five LPB parameter sets, and 
full-scale trials) demonstrated consistent and significant component life extension. Average live-fire results 
show ~50% improvement in bolt life compared to standard, untreated bolts, with multiple LPB-treated bolts 
firing up to 30,000 rounds without any signs of crack initiation.1

The M4/M16 family of carbines is reportedly susceptible to premature bolt failures driven by high stress con-
centrations in the lug fillet regions. Fielded bolts commonly develop cracking after 10,000–12,000 rounds, 
well before the barrel’s typical service life of ~20,000 rounds. This mismatch forces early bolt replacement, re-
ducing mission readiness and increasing maintenance burden for armorers. Images and finite element analysis 
clearly show crack initiation driven by tensile stress in the lug root radius.  
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M4/M16 Rifle Bolts

IMPACT: Extending bolt life to match or exceed barrel life 
provides immediate operational and logistical benefits. Bolts 
that previously failed thousands of rounds before barrel 
replacement can now remain in service for the full firing cycle, 
reducing unscheduled maintenance, improving reliability, and 
lowering the total cost of ownership. For military units, this 
level of fatigue-life improvement enhances mission readiness 
and soldier safety, minimizing in-field failures and enabling 
synchronized replacement cycles. 

For more information on LPB or to discuss treatment of your 
M4/M16 bolt applications, contact Lambda Technologies at 
1-800-883-0851 or visit www.lambdatechs.com. Average Fatigue Life Improvement with LPB
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