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PURPOSE 
The purpose of this test was to examine the robustness of the Remington Model 710 
receiver insert during conditions of extreme abuse. The first test evaluated the tendency 
of the receiver insert to deform when placed in a high-temperature, high-humidity 
environment. The second test evaluated deformation over 1 O,ooo+ cycles of sear 
loading. 

First, a simplified ANSYS model of the receiver insert was created. It was meshed and a 
stress was placed on one of the holes in the receiver insert that mated with the metal side 
plate. The result of this analysis was used to detennine stiffness, both vertically and 
horizontally, for that hole. The analysis was then repeated for all the holes in the receiver 
insert that mated with the side plate. 

An ADAMS model of the side plate was created. The holes were attached to springs 
whose stiffness values had been derived from the ANSYS analysis. The plate was loaded 
with a force equivalent to the force of the firing pin head on the sear. When the analysis 
was run, the plate quickly achieved equilibrium. The forces at each hole were taken from 
this analysis. 
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The ANSYS model was loaded using the forces from the ADAMS analysis. At each hole 
where a load was applied, the nodes in the area where loads were applied were 
constrained to move together. The analysis was solved using the ANSYS PCG solver. 

Creep test fixture. The creep test fixture was constructed from a 710 receiver fitted to a 
barrel that had been cut off just beyond the chamber. The gun was fitted with a standard 
710 action in which the firing pin tip had been replaced with a threaded rod long enough 
to protrude from the barrel. A five inch long die spring with a spring constant of 45 
lbs/in was slipped over the threaded rod, and a washer and nut were used to compress the 
spring to 3.89 inches. The resultant load was 50 pounds, roughly twice the standard load. 
The comQlet~-S~t'.Q fQC_tl.:!!~ m~y be ~~el! in Figure I. _ 
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Figure 1. Creep Test FrxJur~fk, '+- ·;·_::, '% 

The flat front of the receiver was placed µp0lfitgr~w~n~~sAn~ the d~tance 
from the back face of the receiver to the_\?,~~-- fac~'pf t~e,flrin&;pin h~~was measured. 
Figure 2 shows the setup used to me~~re finh'~ pi~~iPfotrusion:,;Jigure 3 shows the two 
locations used for measurement.;11 ~;+, f,1, '<, _.,~~,~~ 
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Figure 2. Height gauge used to 
measure firing pin protrusion 

(fatigue fixture shown) 

Firing pin head 
back face 

Figure 3. Closeup of measured area. 
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The entire fixture was placed in a humidity chamber set for 200° F and 90% relative 
humidity. At that temperature, the chamber was only able to achieve a relative humidity 
of around 70%. After the fixture had been in the humidity chamber for three hours, the 
firing pin head protrusion was measured again. It was then measured twice daily for ten 
days. 

Fatigue fixture. The fatigue fixture was similar to the creep test fixture. It also was 
constructed from a 710 receiver and parts with a shortened barrel. A threaded rod was 
turned down and screwed in place of the firing pin tip. A 45 lb/in spring was used to 
apply 50 pounds of preload as in the creep fixture. A 1 Yi'' bore air cylinder was used to 
press cyclically on the threaded rod, lifting the firing pin head off the sear and letting it 
drop again. The fatigue test fixture may be seen in Figure 4. 

,:.~,,.~"~ ~~!~ 1.;::;I:~!~:,~,~, 
Figure 4. Falig\\I)!!'~\ ~~·:!1', 'i!:t ~' ,, 

.. 

. , ... ,~,~;;. \:L (r£/'.\ ··}1 ·\:;~~~~~ 
Like the creep test fixture, the d~~~ance ffijW t~\back face;'9f the receiver to the back face 
of the firing pin head W~.,m~¥U~ with a'~,eigfaj: g~µ.g& The firing pin head protrusion 
was measured l:iefo~~~e~nniti} tli6;fatigue)ij'.:st.'~fiwas then measured every 1,000 cycles 
until 10,000 C).(r,.les;,*ere p,wfo~ed.~ffhY:~embly was then disassembled and checked 
for we;µ:.~d loOiljen~~:iffbe reeik\ve~was reassembled with a different action and 
.~~S~iv~~~~~ a~ th~llest was performed again. This time, care was taken to rotate the 

;.i~H'ffifi~pin~tlfi;~e.;(iri~ pin head had seated completely before taking the measurement, 
:~;f somethin@that litfil:not been done during the first test. Seating the firing pin head each 

:l;~~,;~~~~· '~~~ time ci~se~:~he measurements to be more consistent. 10,000 cycles were placed on the 
j'~ ·~~hnew,,~eiver insert, measuring every 1,000 cycles. Then, another 20,000 cycles were 
=8~, .~IB -,,;~1ac8d on the receiver insert and the firing pin head protrusion was measured again. The 
·;~~~~~~~~d~f~~i fixture was disassembled and the receiver insert and fire control parts were checked for 

wear. 

RESULTS 
ANSYS analy~is. The results from the ANSYS analysis may be seen in Figure 5. The 
loading in the ANSYS model was based on a constant firing pin spring force of25.5 
pounds. Considerably higher stresses could be expected to occur in the fatigue test from 
the peak load developed due to the impact between the firing pin and sear when the firing 
pin was aliowed to drop back into place between cycles. Under static loading, peak stress 
occurred at the back end of the receiver insert and at the sear pin hole. Stresses there 
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were calculated to be around 1,400 psi, with a strain of 0.2%. The failure criteria for the 
material are 9,000 psi or 2.4%, whichever comes first. 

1 ANSYS 5.5.1 
MAY 8 2000 
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~ . ·~··~: .. ~/f ~~:~~-, . -~ :r.: .l~)1 ~i~ 
Figure 5. ~~n ''!~~~f:r!ftre~~~is~:~fibn through receiver insert. (stress in psi) 

~ikf ·:~~~:·,, :~J~.. '~~~ ~}; ,. 
;.i~~~e~e t~:~1Fi1~W~,6 ~tains a graph of firing pin protrusion measured during the 

:~~f duratl@ of the c~p te~t. The firing pin protrusion dropped from 0.691 inches to 0.682 
:l;~~:;~~~~· '~~, inche~~ftei\:µi.e fixture ha? been in the chamber tm:ee hours. After th~t, the 

j'~ '~kmea~W.ements tluctuated ma band between 0.684 mches and 0.6815 mches. 
·=~~~ ~~IB ~~~;~z:~ -.. y}~'~ 
-~~~·-' ~~~f-

~~~~~~dW' 
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Figure 6. Firing pin protrusion over creep test duration. ~J\~'.._ :·:h 
c+ ·~·.'- ·-~~~ 83 

. ~ }; 'f~-. '" ·, ·. f~~--- ·~~~- ;} ~ .;t0~\ 
Fatigue test. Figure 7 contains a graph of firing pin head prot~sip.fi?~~~~ the·;\rati~·(jf~~~~t,: ·,;,;,~f~·-·. 
the test. In the first test, firing pin head protrusion rose over tifijt. It c~bed s~.wl~pntil 
5000 cycles, where it jumped 0.013 inches before l~yeU~#.R~· l~.the se~nd tesl~"c~fo 
was taken to rotate the firing pin head back i~r-wwre·s~-~~~l~e~t each~t!pie the 
measurement was taken. It turned out to be n.wre co11~1ste,Qt:, w~~f'.Jow value of 0.693 
and a high value of 0.6985 occurrj~~-'elttl}!)n th«rJ~t'.-'Aft6.r, I o,oo(fcycles had been put 
on the receiver insert, the fixwre"\w,as cyclci$20:;poo mqi;~ tliries. The firing pin head 

•• -!'' /\fl ~·:l1 '•,;_I ',.1 • .~·-~--

protrusion was then ll)~~redJ~9 ~;_.().6975 m.ch~~fi;'F' 
:r-= ~-;=:~~;~ · -~:~~~. -~:·\;~ ~.-)d~~ ~)~-
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Figure 7. Firing pin protrusion over fatigue test duration. 
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