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Remington Arms Company, Inc.
Test Report — Design Acceptance Test

January 2000

M/710 Centerfire Rifle

Caliber: .30-06 Sprg.
ABSTRACT: o :

=

This Report covers the results of the Design Acceptance Testing procedures performed an ﬁhe Remmgton
Centerfire Rifle during the time period from April 2000 to October 2000 at the Remington dvifly: Company; Inc.,:;
Development Technical Center located at Elizabethtown, KY. '

met desl@lg s;;éctf cations.

This Testing Program was organized around the goal of a’etermzmn’g; Jf this néw produ
evaluattig the products

Several “information only” tests were also conducted during the same ftest, progrh{(g or th@purposet
under extreme conditions. ' i

— Initial, lrﬁpeéh@ns, Té@ts and Mea&ure 1ée
~ Weiihs, Lengthsand Gun Charggertmbs
L« —Fa earms, easuk’emengsh

— Pagl g7 Endly nce%mmg"

' «é-Ac racy

After r&iiewmg +the entire series of DAT tests and the data for each of the individual tests, the Research Test Lab and the

:g& Rese1 g pestgﬁsﬁroup has concluded that this product did not fully meet the design requirements as set forth by the Test Plan.
e,: lﬁe design is approved for Irial & Pilot production and lesting with the understanding that the issues raised by the Design

aéi‘g‘s,g;;;gyﬁcceptance testing will be addressed during the Trial & Pilot phase of testing prior to release for shipment.
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Remington Arms Company Inc.
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315 WEST RING ROAD
ELIZABETHTOWN. KY 42701

INTRODUCTION

The Model 710, Centerfire Rifle is a new product line for the Remington Arms Company designed to be an

economical alternative for the Bolt Action Centerfire rifle customer.

This report will review and summarize the results of various Design Acceptance Tests (DAT #1 & #2)
conducted during the time period April 2000 and October 2000 at the Remington Arms Company, Inc., Research &

Development Technical Center located in Elizabethtown, KY.

Due to the extensive nature of the testing that embodied this new product it was determined that this report

would consist of two parts. Part A (this document) presents a brief explanation of each of the individual tests that

were a part of the overall test plan, along with a brief review of the results for that particular test. Part B @nsnsts of a

.-...'.. ﬁ-u

-QORtalts® the mfmfron pertment to Phase [ of the test program and B.2

g . }ﬁam =
c&mnued DéSlgnmhanQesﬂw&‘re made and the second test program was started (DAT # 2). Additional problems were

" 1d Atified as @tlng ‘tontinued and the decision was made to correct identified problems and conduct a ten-gun post
A%

?
@A'lg st the completion of this test there were still issues that needed to be resolved. Given the time schedule for

":troductlon, the decision was made to move directly to Trial & Pilot testing where proposed design changes would be

incorporated into the T&P samples and the Trial & Pilot testing would confirm the design as well as the production

process.

The following is a partial listing of the open issues still to be resolved by the Trial & Pilot Testing:

Bolt Handle Braze failures

Followers sticking in magazine boxes.
Inconsistent Bolt Stop Detent

Bolt Closing Force high
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoaAD
ELIZABETHTOWN, KY 42701

1.0 PURPOSE & SCOPE OF TEST PROGRAM
1.1 PuURPOSE

The purpose of this series of tests was to determine if the Model 710 Centerfire Rifle would perform as designed
and meet the established function and safety criteria proposed by the Research & Development Firearms Design

Group.
1.2 Score

This report covers the testing of the Remington Model 710 Centerfire in .30-06 Win. caliber only.

2.0 EXECUTIVE SUMMARY

This section of the report is a summary of the test work accomplxshed ttﬂ'@ﬁ%h two Pﬁ_ases K.
g'qx post-l%i’égT &st) The

Phases. For Phase I testing (Rifles Al-Al

. .""&?‘gfhe @Q% ults of thqgﬁlost recent of each of these three test series, Phase 11, DAT #1, DAT #2 and the ten-gun post-DAT

test ;,re pr lems were still unresolved the decision was made to wait on the results of Trial & Pilot Testing where
B *ﬁ
i thg'most recent design changes would be incorporated into the design and process.
f':; r
aggyxvg
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

2.1 TEST SUMMARY TABLE

The following Table lists the individual test procedures that were completed during the DAT series
and the Final Status of each by individual category. Note: Final Status is listed as “Passed”, “Acceptable”,

“For Information” or “..Did Not Meet Specifications”
Passed = those characteristics for which a specification or criteria was required to be met.
Acceptable = those for which specific criteria have not been clearly established.

For Information = those characteristics without specific criteria and which were taken to provide

data to establish expected product design levels.

established but not met by the submitted sample.

TEST PROCEDURE
S
2 | DAT1,DAT2 Status
‘| OR POST- DAT
Status
% 3. 1 l TLWOO %g)A ‘Measure Headspace Completed Completed Passed W
Wﬁx
3 ,\11 ’f 3L WO010B - Proof Test Completed Compleicd Passed
’ 3&54-53;;;;?3’;1.1.3 TLWO0O010C - Re-Measure Headspace Proof Test Completed Completed Passed
3.1.2 Forces
3.1.2.1 TLWO0010D - Firing Pin [ndent Completed Completed Did not meet
S.A.AMLL
Specifications
3.1.2.2 TLWOQO10E - Sear/Trigger Engagement & Sear Lift Completed Completed Did not meet all
Specifications
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3.1.2.3 TLWOO10F - Trigger Pull Forces Completed Completed Re-adjusted to

meet Specifications

3.1.2.4 TLWO0010G - Safe On/Off Forces Completed Completed Passed
3.1.2.5 TLWOOI0H - Bolt Lift and Bolt Closing Forces Completed Completed For Information
Only
3.1.2.6 TLWOO010I - Magazine Spring Forces Completed Completed For Information
Only
3.1.2.7 TLW0010J - Recoil Force Not Tested Completed For Information
E@w
e
3.1.2.8 TLW0O010K — Lock Time Completed Not Teste H XFQI:'. Inféﬁ?g'yn .
: i ; l‘%? i
3.1.2.9 TLWOO010AZ - Firing Pin Head to Sear Engagement Not Test@_% Passed
3.1.3 Weights of Major Components . k
3.1.3.1 TLWOO10L — Overall Weight ;" Notfested [-* Completed For Information
an Only
i I
3.1.3.2 TLW0010M — Weighitof Stock Not Tested Completed For Information
’» & L ok & ; Only
}9 ?{Q ﬁeigﬁggf Barrel Agéembly Not Tested Completed For Information
o IR Y
L Only
f : lgi&’oo 9o - Weight of Bolt Assembly Not Tested Completed For Information
i : o
d | Only
. g
iﬁféigg,ygag’-éaﬁi"‘ Lengths of Major Components
3.1.4.1 TLWOO10P — Overall Length Not Tested Completed Acceptable
3.1.4.2 TLW0010Q — Barrel Length Completed Completed Passed
3.1.4.3 TLWOOI0R - Length of Pull Not Tested Completed Acceptable
3.1.5 Gun Characteristics
3.1.5.1 TLW0010S — Balance Point Not Tested Completed For Information
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3.1.5.2 TLWOO010T - Drop and Cast Not Tested Completed Acceptable

3.1.5.3 TLW0O10U - 40 Ib. Trigger Pull Test Not Tested Completed Passed

3.1.6 Firearms Measurements

3.1.6.1 TLWO0010V — Chamber Cast Completed Completed Did not meet all
Specifications

3.1.6.2 TLWO010W — Bore Diameter Completed Completed Some bore
diameters oversize

3.1.6.3 TLWO0010X — Groove Diameter Completed Completed Some groove
dlam@ters over

“max. d;;Ineg%on
T _‘_,_'_:af.;-:"
gsspt”

Passed

3.1.6.4 TLWOO10Y — Twist Rate (.30-06) Completed_

e

3.1.6.5 TLW0O10Z — Magazine Capacity Test Compleigy

3.2 FUNCTION & ENDURANCE TESTING

3.2.1 Function & Endurance Testing

':"Eompleted Completed Average Malf. Rate
1.35% - Passed

Completed Completed Average Malf. Rate
0.17% - Passed

IF"’ Eiry 3
0 ’ . 3213 "I%WCIQIOAC Extended Function & Endurance Test Completed Completed Acceptable
‘¥§E- ,
i 3@ ;%WLWOOIOAD Clean Rifles and Inspect Completed Completed For Information
Eag s il : 3.2.1.5 TLWOOI0AE — Dry Cycle to 5000 Cycles Completed Completed Acceptable

3.3 ACCURACY

3.3.1 Accuracy & POI Testing

‘ 3.3.1.1 TLWOOI10AF - Point of Impact Not Done Completed Acceptable

3.3.1.2 TLWO010AG — Group Size at 100 Yards Completed Completed Acceptable
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Remington Armsg Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

: 3.4 ENVIRONMENTAL TESTING
3.4.1 Temperature & Humidity Testing
3.4.1.1 TLWOO10AH — Hot Function Test Completed Completed Acceptable
3.4.1.2 TLWOO10AI — Cold Function Test Completed Completed Acceptable
3.4.1.3 TLWOO10AJ — Thermal Cycle Test Completed Not Tested Acceptable
3.4.1.4 TLWOOI10AK - Heat & Humidity Test Completed Not Tested Acceptable
3.4.2.Debris Testing
3.42.1 TLWO0I0AL — Dynamic Sand & Dust Test Completed Completed it X"é%eptable
3.4.2.2 TLWO0010AM — Static Sand & Dust Test Completed Comngted ¥ i Aecccptﬁfk i
3.4.2.3 TLWOO10AN — Field Debris Test Issueg‘ ; - Ac%&p;:bie
3.4.3 Misc. Tests %
3.4.3.1 TLWO0I0AO - Rain Test E”orrpléf‘%h ; Cga{npleted Acceptable
3.4.3.2 TLWOO10AP — Solvent Test _“*Cc;:%pleted Not Tested Acceptable
3.5 ABUSIVE TESTING
Not Tested Completed Passed
‘}%WOG [0AR = SAAMI Jar-Off Testing Not Tested Completed Passed
3 gl‘LWOOIOAS SAAMI Rotation Testing Not Tested Completed Passed
3.5.1.4 TLWOOIOAT — Extended SAAMI Jar-Off Testing Not Tested Completed Information Only
3.5.1.5 TLWO0010AU - Extended SAAMI Rotation Test Not Tested Completed Information Only
3.5.1.6 TLWOOI0AYV — Extended SAAMI Drop Test Not Tested Completed Information Only
3.5.2 Intentional Abuse
3.5.2.1 TLWO010AW — Pierced Primer Test Completed Not Tested Acceptable
3.5.2.2 TLW0O010AX — High Pressure Test Completed Not Tested Acceptable
3.5.2.3 TLWO0O10AY — Obstructed Bore Test Completed Not Tested Acceptable
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER

315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

3.0 DATA SUMMARY

3.1 INITIAL INSPECTIONS, TESTS & MEASUREMENTS

3.1.1  Headspace & Proof Testing
3111 TLW0010A — Measure Headspace

Headspace for this firearm is the distance between the face of the bolt and the point of contact on the shoulder
of the chamber. Excessive headspace can result in an unsupported shell case allowing the case to stretch and
potentially rupture and thereby dump high pressure gas into the breech area. This pressure can potentially cause

damage to the firearm and/or shooter. Headspace dimensions are clearly specified by both Remington and S.Aj &,M L.
ik

3112 TLWOOIOB - Proof Test

3.1.2  Forces

3121 TLWO010D — Firing Pin Indent

Firing Pin Indent is measured to insure that there is sufficient energy available when the firing pin impacts the
cartridge primer to initiate ignition. The depth of the firing pin indent should be at least 0.017” “...in order to insure
against misfires chargeable to the firearm...” (Ref. S.A.A.M.L. Technical Committee Manual, Vol. VII Centerfire

Rifle, Section 7-50.03)
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The test lab uses the average of three trials to determine the value of each rifle’s indent. For Phase I rifles
(Al-A15) , the mean of all 1S rifles was 0.01887”. The minimum value for this sample was 0.01770” and the

maximum value was 0.01970”,

For Phase 11, the mean of all thirty rifles was 0.01722”. However, in this sample there were 10 rifles that
measured less than 0.017”. The minimum value observed was 0.015”. There are currently no known plans to change
the design to address this discrepancy relative to the recommended S.A.A.M.L. standard. It should be noted that no
misfires occurred during DAT testing that could be attributed to the rifle. (See Section TLWOQI0E,; B.1 & B.2.)

3.1.2.2 TLWOOI0E — Sear/Trigger Engagement and Sear Lift

The amount of engagement (or overlap) of the Sear Safety Cam and the Trigger connector is required to.be

G

0.020” to 0.025 with the bolt in the fu!ly closed and locked posmon In addition, the required amount Oi.lllﬂ'. for fﬁp

value of 0.01773” and a maximum value of 0.02870".

There were: tw

,,lth a mlmmum value of 0.01140” and a maximum value of 0.01870”. There was

onq:g%if'i;‘e mth@ satftple that; "'_ s gr‘ehter than the upper specification of 0.018”. There were no values below the lower
By .‘-ﬁv.. i s
gﬁ_lgﬁspeﬁﬁcation oﬁj’godé__’; (See Section TLWOOI0E; B.1 & B.2)
it %é E T

4

i 3.1.23 TLWO0L0F — Trigger Pull Forces

.accordance to S.A.A.M.I (Ref. S.A.A.M.L Technical Committee Manual, Vol. VII Centerfire Rifle, Section 7-150.01-
note that S.A.A.M.L sets only a minimum trigger pull of 3.0 Ib.) and Remington standard test procedures. The
placement of the spring scale force gauge was in the center of the finger radius of the trigger and the direction of pull
was horizontal and parallel to the long axis of the barrel bore. Three trials were made on each sample rifle and the

average used as the final value of the trigger pull force. The Remington specifications established for this product are

a minimum trigger pull of 4.0 Ib. and a maximum of 5.0 Ib. Trigger pull forces were re-adjusted to this specification

prior to the continuation of testing if found to be above or below the specified limits. Trigger pulls were taken both

with the actions in the stocks and independent of the stocks. (See Section TLW0010F; B.2)
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For Phase I one of the fifteen samples averaged 3.982 Ib. .

and 5.0 Ib. . (See Section TLW00IOF: B. 1)

All other Phase [ samples

were between 4.0 Ib.

For Phase II rifles four rifles were over the 5.0 Ib. limit and were re-adjusted to the specified limits. One rifle

was found to be at 2.0 Ib. (measured as assembled in the stock) which was under the S.A.M.M.I. recommended

minimum and was re-adjusted up to above the 4.0 Ib. Remington limit. (See Section TLW00I0F; B.2)

3.1.2.4

TLW0010G — Safe On/Off Forces

The amount of force required to move the Safety from the “On-Safe” position to the “Fire” position and the

force required to move the Safety from the “Fire” position to the “On-Safe” position. The first requirement 1§ a

S.A.A.M.I. specification (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII Centerfire Rifle, Sectlon 7 130 é)?rl)

and specnf es that the firearms with a manual safety have a force of at least | Ib. to move the safety erfn the

specification was taken for information only.

Phase | sample rifles averaged 4.084 Ib. for “Safe-On” to:

“Safe-On” position force.

des,ugpat’éé

W1,

mﬁbe chamberf, Tlicre is

_piégt. Bofi

5-
ohzes
T

Segégable follg‘vmg 5 “(Scc TLWOOI0H; B.1 & B.2)

i .
. for “Fire” to

. for “Fire” to

wnge taken with chamber empty and then repeated, this time with a new dummy round

ot a ‘specification for these characieristics and the readings were taken for information only.

PHASEL (n=10) [ PHASE LI (n=VY)
OPEN FORCE CLOSING FORCE OPEN FORCE CLOSING FORCE
EMPTY CHAMBER 6.250 3.013 3.320 2.730
ROUND CHAMBERED 6.529 3482 Not Measured Not Measured

3.1.26

TLW0010I — Magazine Spring Force

The force required to depress the magazine follower in the magazine box when pushing the follower down a

distance of 1.0 inches (after an initial 0.2” depression) was measured during both phases. There is not currently an

Jan.2001
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established specification for this characteristic but design requested that the measurement be made to gather
information for possible future use. An average of three trials was made on each sample. Two sets of measurements

were made for each test phase, the first at the 0.2 position and the second at the 1.0” position. (See TLW0010H; B.1

&B2)
PHASEl (n=13) PHASE Il (n=10)
0.2” Position 1.0” Position 0.2” Position 1.0” Position
1.88 Ib. 3.28 Ib. 1.90 Ib. 2,98 Ib.

3.1.2.7 TLW0010J - Recoil Force

Recoil Force Comparison (Cal. .30-06 Sprg.)

FORCE (Ibs.*100)

ﬁi nmaeséc)

yu-‘:u

i
f'g'sa gt
"3= 4 ‘y\mgmﬁcant The difference of approximately 8-9 Ib. in peak values is unlikely to be discerned by most shooters as
“‘M* 5 bemg a difference in recoil. Studies done in 1948 (see Remington Progress Report AB-48-31, prepared by F.G.
DuPont) indicated that “...a minimum difference of 20 Ibs. in maximum shoulder force (i.e. peak force) between guns
is indicated as being required for reliable discrimination by the shooter.” (Page 2 of ref. cited above.) In addition, the
above reference states “Subjective recoil sensation is found to correlate well with maximum shoulder force.” (Page 2.)
(See TLW0010J; B.2)
Jan.2001 — Design Acceptance Test — Remington M/710 Centerfire Rifle;
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3128 TLWOO010K — Lock Time
Lock time was measured during Phase I only. The average of three trials on each sample was used for the
measurement of lock times. Average lock time was 2.89 ms with a minimum of 2.74 ms and a maximum value of
3.09 ms. (See Section TLW0010K: B.I)

3.1.2.9 TLWO00I10AZ - Firing Pin Head to Sear Engagement

An important characteristic identified by Design as important to proper function of this model is the
relationship of the firing pin head to the sear safety cam. Design has determined that the minimum acceptable

engagement must be equal to or greater than 0.060”. This characteristic was measured during Phase II only. The data

measured on all thirty sample rifles indicated a mean value of 0.071” with a minimum value observed at 0.065” and a

)

maximum value at 0.077”. (See TLW00/04Z; B.2)

3.1.3  Weights of Major Components

3.1.3.1 TLW0010L - Overall Weig{tt

customer perception and acceptance andxm fl

-

generally want a hunting rifle toé' ik llghﬁ gs pra

Ten Phase I1 sa}hple Lﬂe,gwgre we hedvggﬁeﬁmplete rifle systems (without the scope included and without

B -'<-_,

the magazme brl tii@atalled?) Th magazme bokes would normally have been included in the weight of the complete

assfmbly b-—' we _?naVﬁi@ hl@ foigsvvelghmg due to other testing requirements on the boxes at the time. Note that the

g wﬁ;ght ofa m azi‘ne box 1 is approxnmately 0.215 Ib. The average weight of the rifle was measured at 6.894 1b. The
95‘1§§§conﬁdeq

-----

éﬁpro%}ﬁlatefy 7-3/8 Ib. (e.g. the Model /00 ADL Synthetic, 227, Long Action.} (See Section TLW0010L, B.2)
g1t

mterval was calculated at 6.886 1b. to 6.903 Ib.. The average weight ot'a comparable Model 700 is

3132 TLWO0O010M — Weight of Stock Assembly

The weight of the stock averaged 2.346 1b.. The 95% confidence interval is 2.342 Ib. to 2.349 [b.. The stock
is approximately 34% of the complete assembly. (See Section TLW0010M; B.2)

Jan.2001 — Design Acceptance Test— Remington M/710 Centerfire Rifle;
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3.1.3.3 TLWO010N - Weight of Barrel Assembly

The weight of the barrel assembly averaged 3.854 Ib.. The 95% confidence interval is 3.847. Ib. to 3.861 Ib..
The barrel assembly is approximately 56% of the complete assembly. (See Section TLW00I0ON, B.2)

3.1.3.4 TLW00100 - Weight of Bolt assembly

The weight of the bolt assembly averaged 0.654. Ib.. The 95% confidence interval is 0.654 Ib. to 0.655 lb
The bolt assembly is approximately 9.5% of the complete assembly. (See Section TLW00100; B.2) 4

3.1.4  Lengths of Major Components

3.14.1 TLW0010P — Overall Lengtlz

ge
‘;{! k ’ 3143

TIWMINR — I enath of Pull

ahay»";’c*’ Length of Pull is part of the product description and is listed in the catalog. Average Length of Pull was
13.248 inches with the 95% confidence interval of 13.241 to 13.255 inches. (See Section TLW00I0R; B.2)

3.1.5 Gun Characteristics
3.1.5.1 TLWO0010S — Balance Point

The balance point (as measured from the muzzle) is determined for the primary purpose of setting up the
required S.A.A.M.I. drop testing. (Ref. S.A.A.M.1. Technical Committee Manual, Vol. VII Centerfire Rifle, Section

Jan.2001 - Design Acceptance Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0010
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7-95.02).  For this Phase II sample the average location of the balance point was 21.9 inches from the muzzle. (See

Section TLW0010S; B.2)

3.1.5.2 TLWO0O010T — Drop at Heel and Comb

Drop at Heel and Comb is listed in the catalog and is part of the product description. Drop at the Heel
averaged 1.402 inches as measured from the bore. Drop at the Comb averaged 1.297 inches. (See Section TLW0010T:
B2)

3.1.5.3 TLWO0010U — 40 1b. Trigger Pull Test

This test is specified by S.A.A.M.L. as a test of the safety operation. Per S.A.A.M.L “The mechigfgical
operation of the safety should not be impaired as a result of the application of a 40 Ib. (18.1 kg) force g'é-ﬁ";he triggé%&in
any direction with the safety in the ‘on’ or ‘safe’ position.” (Ref. S.A.A.M.1. Technical C%@gmﬁigcee M.H_ nua Vi
; SOlb m;.,error

Centerfire Rifle, Section 7-130.01). The test plan stated the 40-Ib. force limit

. . , R L ET .
performed the test using a 50-1b. force. In spite of this error the followingibefore éf!gd after @Eragtlerlstlcs were
) e tEd wd
Pt

determined.
Trigger Pull ‘Fifgduring Fire after
Safe Release Trigger Pull
Before - -
No Yes

it

not a significant ditterence for either Trigger Pull or 'Irigger Engagement between the before or

of the trigger when the 50 Ib. load was applied. The post-test of safety release followed by pulling the trigger did not

result in any failures of the firecontrol to function properly.

Jan.2001 — Design Acceptance Test— Remington M/710 Centerfire Rifle;
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Bafore application of S0 lb. load vs. After application of 50 1b. load.

One-way Analysis of Variance - 40 1lb. Safety test -
Trigger Gap ( distance from rear of trigger to trigger bow)

Analysis of Variance

Source DF ss MS F P
Factor 1 0.0045761 0.0045761 122.35 0.000
Error 16 0.0005984 0.0000374
Total 17 0.0051745
Individual 95% CIs For Mean
Based on Pooled StDev
Level Mean Sthev

trig gap 9
trig gap 5

Pooled StDev

0.16478 0.00233
0.13289 0.00833

= 0.00612

L

- NOTE * N missing = 2
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3;1.6 F‘irearms Measurements
3.1.6.1 TLWO0010V — Chamber Cast

Casts of the chamber were made using Cerrosafe™.  Five chamber dimensions were surveyed using the

casts and the 30” optical comparator for measurements.

Chamber Dimensions (LB-153)

i Rifle 4728/ 4708 ¢ 1Y 4440/ 4425 (Y 34 dee_30” 3424/3404 Y 3105/3095 (g

: B-1 4694 4430 34.09 3435 3086

: B-2 4692 4440 34.67 3441 3103

B-3 4704 4434 34.40 3446 3085 s
B-4 4709 4442 34.33 3441
B-S 4695 4430 34.26 3424

B-6 4704 4432 34,50
B-7 4668 4432 34.59
‘ B-8 4707 4448 34.59

B-9 4701
B-10 4704
Average 4698
Max. 4709 S 3447 3108
i Min, 3424 3085
St. Dev. 0007 0007
Noteg:..
N

S, O w
& €pecificatiofs.
W i

%'gﬁgigg}téﬁ measurement error due to the lack of a physical reference to the holt face which conld not be lncated using

Atter investigation it is probable that the measurements that are indicated as being out of tolerance

ul‘@“ ;:: only the castings. Longitudinal specifications as listed on the drawing are taken from the bolt face and are used to
il . . . . . : . : . .
i determine the location for taking the diameters listed above. This issue was discussed with production. Production

stated that their review of the tooling indicated that the dimensions for the chamber were correct. This, along with the

lack of performance problems during testing with the firearms that could be assigned to the chamber, would suggest

that the measurements taken using the cast method are probably in error and that the measurements of the production

tooling are a better overall measure of the chamber dimensions. (See Section TLW0010V, B.2)
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3.1.6.2 TLWO0010W — Bore Diameter

Bore diameter was measured and found to average .3007” against a specification of .300”/. 301”. (See
Section TLW00I10W; B.2)

Process Capability Analysis for bore dia.

LSL usL
Procoss Data
ust 030100
Target .
LsL ©.30000
Maan 0.30085
Sampls N 10
Siav (ST} 0.0003448
S 0.0004232

Potenttal (ST) Capablity

cp 048

cPU 034

cPL 083 e :

cor oM i 1
CGom ) oaabs 0.%20

Qvarsil (LT} Capohility ..

Expacted LT Porfarmance

PPM <S4 s2202.54
PPM > USL 204113.35
PPM Tolat 266395.89
: 3.1.6.3 TLWO0010X — Groove Diameter
al“-é&g,‘w;;;w- Groove diameter was found to be near the max end of the tolerance with two of the ten samples over the

maximum tolerance limit. This information was relayed to Production where the tooling was reviewed and the rifling

buttons were modified. Average groove diameter was calculated at .3090, which is right on the maximum tolerance

limit of 0.309 to 0.308 inches. The minimum value was 0.3085” and the maximum value was 0.3099”. See Graph

next page>
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Process Capability Analysis for groove dia

Process Daia LSL usL
ust 0.30500 5 st
Targst M
LSt 0.30800
Mean 0.30896
Sanple N 10
S$tDev(ST) 00003448
StDev{LT) 0.0005041

Patantial (ST) Capability

|
|
{
I
|
|
|
!
]

Cp 048

cpy 004

cPL ox ceentl

Cpk oo — 1

Cpm © osrs 03080 0.2085 0.3000 030%
Overall [LT) Capatility Observed Performance Expocted ST Parformance

Pp ik<] PPM <LSL 000 PPM < LSL

PPU 7] PPM > USL 200000.00 PPM > USL

PPL 063 PPM Total 200000.00 PPM Total, - %

Ppk 000

i - an

TEWO010Y - Twis{ Raté (.30-06)

Target .
LSL 9.7500
Mean 988
Sample N 10
StDev(ST) 0.098601
StDav(LT) 0.144235

Potantial {ST) Capability

Cp 085
CPU 135
CPL 03¢
Cpk 034
Cpm .

Onwrall (LT) Capability Observed Performarnce Expectnd ST Performance Expectad LT Performance
Pp 073 PPM < LSL 100000.00 PPM < LSL 155006.25 PPM < LSL 190443.69
PPU 117 PPM > USL 000 PPM > USL 2499 PPM > USL 23205
PPL 0.9 PPM Totat 100000.00 PPM Totl 155030.24 FPM Tomt 190675.94
Ppk 029
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3.1.6.5 TLW0010Z ~ Magazine Capacity Test

Rifles with the magazine fully loaded must be able to be inserted into firearm with the bolt closed and in the
locked position. The Model 710 must be able to accept 4 rounds in the magazine and with the bolt closed be able to
insert and lock the magazine into the magazine well of the receiver. For this test, three different magazine boxes were

tried in each of the ten sample rifles.

With the exception of test rifle BS all boxes were loaded and locked in the receiver with 4 rounds loaded in

the magazine box. On rifle BS the bolt handle broke on closing the bolt and the rifle was eliminated from this test.
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3.2 FUNCTION & ENDURANCE TESTING

3.2.1  Function & Endurance Testing

3.2.1.1 TLW0010AA — Basic Jack Function Test (to 200 Rounds)

MALFUNCTIONS BY RIFLE
RIFLE TOTAL RDS TOTAL AVERAGE MALF |
SHOT MALFUNCTIONS
B-11 200 15
B-12 200 3

B-13 200
B-14 200 d.b%
0.0%
0.5%
0.0%
0.5%
0.0%
0.5%
1.35%
MALFUNCTIONS BY AMMUNITION TYPE
AMMUNITION TOTAL RDS TOTAL AVERAGE MALF.
TYPE SHOT MALFUNCTIONS RATE
REM R30065 180 GR. 400 1 0.3%
REM R30067 220 GR. 400 1 0.3% ]
UMC L30062 150 GR. 400 7 1.8%
—
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REM PRT3006B 165 GR. 400 7 1.8%
REM R30063 150 GR. 400 11 2.8%
TOTAL 2000 27 1.35%

MALFUNCTIONS BY MALFUNCTION TYPE

MALFUNCTION TOTAL RDS TOTAL AVERAGE MALF
SHOT MALFUNCTIONS RATE
STEM LOW 2000 24 1.2%

BOLT OVERRIDE 2000
FAIL TO EJECT 2000
TOTAL 2000

astel

- €ach n’iﬂe to evaluate the potential for feedmg

o i cnt;ﬁéna allowe@i{or n{a .major mechanlcal failures in the test sample. Major mechanical failures are defined as those

failurls. that c;(%hot easily be repaired with simple tools and/or readily available replacement parts. At the conclusion
."'a
Oééihls test the firearms were carefully examined for signs of excessive wear, with special attention paid to the plastic

Ea\:.gaie»‘*é;@omponents

The major problem experienced during this test was related to the magazine box. Two problems, possibly
related, were noted. First, the boxes failed at the assembly welds (see picture below) and second, the boxes were
continually deformed by being bowed out at the front of the box by rounds impacting the box. This required that the
boxes be pounded back into shape to continue the function testing. There were also dents in the front of the magazine

boxes from the bullet points. (See picture below.)

Jan.2001 — Design Acceptance Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0010
file: EA\Test Reports \ Firearms Tests\ M710_DAT_REPORT_JANO!_Revl.doc

Page 26

ET08797

e .



S QNP Y TAL FLYWUULU
Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER

315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

Testing was done on the boxes to determine weld strength. (See reports in the Appendices on weld strength
testing.) Corrections were made to the production welding process to address this problem and welding strength re-

testing was performed to confirm improved status.

To address the problem of deformation a “dimple” was added on the front surface of the box to reinforce the

box.

B
ey i
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Magazine Box showing deformation at front of

box. Note also the separated sides of the box where the

welds failed.

Front of Magazine Box showing the small dents

due to the impact of the bullet nose on the front of the box.
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3.2.1.2 TLW0010AB — Basic Shoulder Function Test

Rifle Malfunctions Magazine Box Related
Rifle Rounds Stem Bolt F.T.E. Broken | Mag. Box | Bolt Stop
Low Override Mag. Box Falls Failure
Apart
B-11 100 1 6 1 5
B-12 100 1
B-13 50

' ké" ¥ 1 0 1 13 1 10
bt G *‘bVERALL IWALI- 'RATE = 2 6’0% - NOTE: Does not inciude Broken Mag. Boxes (Spot Weld Faiiure}
’ ; :?r" VERALL IV%LF RATE = 0.33% - NOTE: Does not include Broken Mag. Boxes (Spot Weld Failure) or Bolt Stop Failure
- yERALL ;g LF. RATE = 0.17% - NOTE: Only Feeding related malfunctions.

AR'.'

‘ NOTE. OLT VERY STIFF WHEN CLOSING THE BOLT AND CHAMBERING A ROUND,

DURING TESTING THERE WERE MANY PROBLEMS WITH THE MAG. BOX HOUSINGS COMING APART AT THE SPOT WELD.
SOME OF THE MALFUNCTIONS MAY BE ATTRIBUTED TO THE MAG. BOX WELD ISSUE.
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FEEDING MALFUNCTIONS (F.T.E.) BY AMMUNITION TYPE

TOTAL ROUNDS TOTAL RIFLE AVERAGE
RIFLE SHOT MALFUNCTIONS ,MALFUNCTION RATE
REM R30065 180 GR. 120 I 08%
REM R30067 220 GR. 120 0 0.0%
UMC L30062 150 GR. 120 0 0.0%
REM PRT3006B 165 GR. 120 0 00% &
REM R30063 150 GR. 120 E
TOTAL 600 L7
MALFUNCTIONS®
TOTAL ROUNDS L T&%’_,}L Ri AVERAGE
MALFUNCTION " Mﬁll‘l‘:::l:l':NCTIONS JMALFUNCTION RATE
STEM LOW T 0.0%
BOLT OVERIDE 0 0.0%
1 0.2%
0 0.17%

50 round per rifle shoulder function test was conducted to evaluate the potential for feeding problems. The
malfunctions that occur when shooting from the shoulder may be different from those noted in the test jack due to
shooter reactions to recoil that can potentially affect round position in the magazine box. The test was conducted in
the long range while shooting from a standing position. Twenty (20) rounds (or 10 rounds in some rifles) of each of

five (5) different bullet types were shot in each sample rifle.

the magazine box. The same problems experienced in the jack-shooting test were observed during this test.

To get a quick picture of the product’s functional capability from the perspective of the customer, a 100 OR

As can be observed from the tables above, the majority of problems noted during the shoulder test were with
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Discounting the magazine box related problems only one malfunction was observed that was related to the rifle itself

giving an overall malfunction rate of 0.17%

3.2.1.3 TLW0010AC - Extended Function & Endurance

The Extended Function/Endurance Test was shot to accomplish two purposes. The first purpose was to

determine an estimate of the product’s expected malfunction rate over an extended period of shooting.

The second purpose was to determine both the estimated life of individual components as well as the
expected life of the entire product as a system. For purposes of definition, a component failure was defined as one that
prevented (or potentially could prevent) the firearm from functioning as intended. These are failures that can be fixed

relatively easily by the simple replacement of a part such as could be done by the gun owner “S.i;i-’g only:*':ff;iimple
-l BE:

household tools.

‘}
glt handlésrand broken firing

ol

pins.
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BURTRYAOTY

TOTAL FAIL FAIL BOX
ENDURANCE TO BOLT TO STRAIGHTEN BOTTOM DOESN’T
RIFLE ROUNDS EJECT OVERIDE FEED BOX DETACHES LATCH
B-11 10,000 4 I 1 3 1 3
B-12 5,000 14 4
B-13 5,000 7 3 5 2
B-14 1,000 1 3
B-15 2,000 6 3
B-16 2,000 12 13
B-17 2,000 3 12
B-18 1,000 1 1
B-19 1,000 20 11 1
B-20 1,000 2 1 12
TOTAL 30,000 69 100 1 4 75 8 5
MALFUNCTION % 0.23% 0.33% 0.003% 0.01% 0.25% 0.03% 0.02%
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BROKEN PARTS — ENDURANCE TEST

B-14 Bolt Handle braze failed during inspection
B-12 Firing Pin broke at 1,496 rounds in thread area (replaced with pin from B-14 (1,320 rounds)
| B-12 One ear on bolt Plug broken off. Noticed at 3,000 round inspection level.

General comments:

Rifles B-11, B-12 and B-13: Bolt Stop would not work 100% of the time at approximately the 3,000 roijpd
level. Shimmed Stock to fix. |

Pgak Pté)rque fofcé*waa mcasurcd for both the lock and unlock functions of each unit and compared at zero

%ﬁycles andsit 5000 cycles (and at 10,000 cycles for unit B-6). The peak torque force required to lock and unlock the

it umﬁ’aysi'aged approximatcly 30% less.after the 5000 cycles were completed vs. the lovel at the start.
i

At the completion of the test the units were disassembled to facilitate visual examination. It was noted that

while wear was evident on the parts “...the parts did not appear worn out.”

The following two charts were taken from the report authored by B.Rages — “Model 710 ISS Dry Cycle”
dated 10/24/00. This report can be found in its entirety in part B.2 (See Section TLWOOI0AE; B.2)
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Figure 4. Unlocking torque, before and after 5,000 cycles, average of two measurements.
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3.3 ACCURACY TESTING

3.3.1  Accuracy & POI Testing

' 3311 TLWOO10AF ~ Point of Impact

CHANGE IN POI REL.TO POA AT

w

forty round test

g
o

Remington Arms Company Inc,

RESEARCH & DEVELOPMENT TECHNICAL CENTER

LA
Ny
:

¥
oL
ll

This test was conducted to determine if the Scope system supplied with the M/710 would remain “stable” and
maintain scope settings after live firing. Two charts are
ZERO, 20 & 40 ROUNDS - X VALUES shown below show the change in Point of Impact (POI)
vs. Point of Aim (POA) for four Model 710 rifles over a

-
- N

o
[3,}

DIFFERENCE POl VS POA

ROUNBiES[EL 5o
TR 40a
: Q Olif.-ss;f
gioz% 122
0.28 0.12

ROUND LEVEL at 0, 20 & 40
ROUNDS

-t
[44]

CHANGE IN POl REL. TO POA AT
ZERO, 20 & 40 ROUNDS - Y VALUES

ROUND LEVEL

Note that Rifles B-4 and B-7 were shot using two

DIFFERENCE IN PCI VS POA
o

Bushnell scopes and Rifles B-5 and B-9 were shot using two

sf‘ 20 40 1
103 099
0.4 0.5 057
-0.21 004 023
064 075 113 .

Y
o A

Tasco scopes. Ammunition used was Remington R30064, 180

gr. Range was 100 yards.

ROUND LEVEL at 0, 20 & 40
ROUNDS

Jan.2001 — Design Acceptance Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0010
file: E:\Test Reports \ Firearms Tests \ M710_DAT_REPORT_JANOI_Revi.doc

Page 35

RN L S e A
WL

ET08806




Remington Arms Company Inc,
RESEARCH & DEVELOPMENT TECHNICAL CENTER
31S WEST RING RoaD
ELIZABETHTOWN, KY 42701

One-way Analysis of Variance - POl VS. POA -
CHANGE FROM ZERO ROUNDS TO 20 ROUNDS TO 40 ROUNDS.

MODEL 710 - PHASE |l TEST
PROJECT 241095

TLW0323

10 OCTOBER 2000

Analysis of Variance - X VALUES

Source DF Ss MS F P
Factor 2 0.22 0.11 0.10 0.902
Error 9 9.51 1.06

Total 11 9.73

Individual 95% CIs For Mean
Based on Pooled StDev

-y
; i

Level N

ZERO RDS 4 0.582  0.737 @ (=m—me———io—

20 ROUND 4

40 ROUND 4  0.913  1.247 @ fe-—o A MR b Gf

Pooled StDev =

Factor i 0.981
,"l

Individual 95% CIs For Mean
Based on Pooled StDev

Mean StDev -------- e tomm - tommm -
.0025 0.5893  (—===-————mmmmmmm H o mmmmmmme )
.0200 0.7710  (m=—=mmmmmmm—— e PR )
LLouy H.9lp) fmm o m e e )
" X ittt e e b
Rismigrt Pooled StDev =  0.7705 -0.50 0.00 0.50

The Analysis of Variance above indicates that there is not a statistically significant difference between the

zero and 20 round and 40 round levels for either the “X” or “Y” values for the differences between the Point of Impact

vs. the Point of Aim for the four rifles. The average difference between the “X” values at the zero round level and the

40 round level is approximately 1/3 inch. The average difference for the comparable “Y” values is approximately 1/10

inch.
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3.3.1.2 TLW0010AG - Group Size at 100 Yards
One hundred-yard accuracy testing was completed utilizing standard factory ammunition. The test consisted
of three, S-shot groups. Rifles were cooled after every group. Each firearm was cleaned and fired with five fouling
shots prior to beginning the accuracy work-up. Group sizes were measured from actual targets and recorded. The
same code of ammunition and same type of ammunition was used for all group size test shots. The standard for

Average group sizes was set at < 2.7” at 100 yards.

BUSHNELL SCOPE TASCO SCOPE

Rounds B-4 B-7 B-5 B-9

0 1.417 1.379

P
e

o

3 4.% Ten’iperature & Humidity Testing

s

ﬁ":“&ﬁ ¥l
L 34.1.1 TLW0010AH ~ Hot Function Test
gt *The purpose of this test was an evaiuation of the eifects of extreme high temperaime on ihe functional
. 24 . . . .
b gt performance of the product such as would be experienced if the firearm were to be stored in a vehicle such as a truck

on a hot summer day with the windows closed. Under such conditions, temperatures could be expected to approach or
exceed 120°F. The rifle used in this test was pre-heated to 120°F for 14 hours then shot with 20 rounds at which time
the rifle was returned to the chamber for two hours to return the firearm to the test temperature. This cycle was
repeated 4 more cycles of twenty rounds each until a total of 100 rounds were shot through the rifle. No malfunctions

were experienced.
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3.4.1.2 TLW0010AI — Cold Function Test

This test evaluates the effect of extreme low temperature on the function of the product. This test simulates
storage in a vehicle during cold weather or carrying the firearm into the field during winter weather. The test rifle was
pre-conditioned at -20°F for at least six hours. Every two hours thereafter twenty rounds were fired in the rifle.

Between cycles the rifle was re-cooled for two hours.

The first round was a misfire. On the 23" & 89" round the bolt would not close. The precise reason for these

malfunctions was indeterminate.
34.1.3 TLWO0010AJ — Thermal Cycle Test

This test evaluates the effects of large temperature changes due to expansion and contraction dlfferenqals of

metallic and non-metallic components used in the Model 710. The sample rifle was altemately cyﬁled betw@sn a

L

This test evaluate$"§he pote?tlal"effects of hlglg I?Ieat and humldlty on the function of the product such as might

B

be found in 3, t[oplcal eﬁvxroﬁﬁmtﬁ%f The sul;gecf‘riﬂe was placed in a large environmental test chamber for a minimum

of s gxghp
.& t‘ k
@rage tirrig;¢
%%'HME Ff RBUNDS FIRED CHAMBER TEMP. HUMIDITY COMMENTS
"5 e -
& N L, o :
B it e 20 99k 97 Y Holl very siT 1o aperate
Tl i
o _gg
Hpaedl?) 1000 20 101°F 95 % Bolt very stiff to aperate
12:00 20 99°F 94 % Bolt very stiff to operate
‘ 2:00 20 101°F 100 % Bolt very stiff to operate
I
4:00 20 102°F 98 % Bolt very stiff to operate
No other problems were noted. (See Section TLW00104K; B.1)
A
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3.42  Debris Testing
As part of the evaluation of the design three types of abusive tests were included in the DAT, all involving
the introduction of foreign material by various means to determine the potential effects of dirt, dust and debris on the
function and reliability of the product. The following is a summary report of the testing performed during DAT Phase
I related to the results of various debris tests that were performed on the Model 710. For sake of completeness the

report is included below exactly as written at the time:

M/710 DAT Phase Il
Debris Test Summary
(10/4/00 - Franz)
(Updated: 10/12/00 - Danner)
(Updated: 10/30/00 - Franz)

Introduction:

39 PhaSéJl DAT deallng
lﬁgy Of e;ients d“’ - llng wrﬁﬂ these tests,

Test Lab Work Request No.

TLWO0O10AL
sf‘
“itatic Sand & Nust TLWOO10AM
% 3 Field Debris TLWOO10AN

Acceptance Test (DAT #1) Test Plan, Model 710, New Centerfire Rifle, and Revision #2 dated
3/31/00. Gun B-22 was one of ten guns received on Sept. 9".  This gun had Preliminary

Measurements taken on the 9" followed by magnaflux of the bolt head on the 11
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Chronology of Events:

* A Dynamic Sand & Dust Test was run on 9/16/00. Nothing unusual reported by the technicians.

* AField Debris Test was run on 9/16/00. During this test the first two rounds were fired without incident.
On the 3" round the technicians reported that the gun fired while pushing the Safety from the “On” to
the “Off" position. The test was stopped at this time. The gun was disassembled and a small particle
was observed between the engagement screw and the trigger.

* It was noted that the procedures for both the Dynamic Sand & Dust and Field Debris Tests were not
followed exactly as documented in the Test Plan. The three main procedural differences noted were ~=

E'c\

1. The Safety was cycled from “On" to “Off" after every shot was fired. The Test:

Plan specifically calls out cycling the Safety every 5 shots. y

2. The 10-lb. test procedure was not run in either case as spelled ,outm ‘the p{an

3. Only 5 rounds were fired in either test, however the test Plan”belfs;gr 20. =

» The Field Debris Test was rerun on 9/27/00 per procedure defined® ‘M the tést plan. ?{yemame two
technicians were asked to run the test. An attempt was - ﬂaade to' ifire 20 YBunds &fsafmmunition.
Seventeen of the 20 rounds were actually fired during. e tes't;g &E total: pf four ?‘r:alfunctlons occurred.
The first malfunction was a Fail-to-Fire that was eitfiér a FollowﬁDowQOén obstfucted firing pin/firing

pin head/Sear. The second through fourth Jnalfunctrong were’ feedmg&%iated (1 Fail-to-Feed from

was again torn down, cleaned lubﬂcateq_lwnh tngé@r' Il and_.quagement reset.

o The Static Sand & DuspWé% run dﬂc:9/29100 /-\ﬁ‘ér apblucatnon of the sand & dust debris the firearm
would not fire. Flvqatterg;pts were rraﬁde m puﬂ,,fﬁe trigger. At no time did the gun fire. In addition the
firing pin did not fall:# A ring tnd wa’s fedBéfore the trigger was pulled for each of the five attempts.
On the flrsf@ﬂe;npt fhie tngger did not tove. - The bolt lift was easy when opening the bolt to cycle the
seoani round';_mfther yidetige that the firing pin did not fall. On the second attempt the trigger moved
ﬂlghu n egch dFr&aeuthré‘é remaining attempts the bolt lift was easy when opened after the trigger

- “%vas pulleds; Trrgger mévement increased on each successive attempt but not enough to fire the gun.

i ";’ie test w% stopiped at this time since the gun would not function.

W, el‘fgagement screw was designed by the design teaim aid fabricated for further testing. This

sesew instead of having a spherical tip had a 60-degree cone shaped tip (see Dwg. B-300448, Ait. D). The
g)‘uu series of Debris tests were rerun to establish performance with this new engagement screw design. All
three tests were rerun on 10/3/00. This time two different technicians were assigned to run the tests.

e« The same gun, B-22, was torn down, cleaned, lubricated and fitted with the new engagement screw.

Trigger pull and engagement were reset.

» During the Field Debris retest with the 60-degree cone shaped engagement screw 2 occurrences of a
Fail-to-Fire were encountered. This happened on the 2™ and 8" rounds. During the first Fail-to-Fire
trigger movement was detected when the trigger was pulled. No evidence of the firing pin falling was
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observed. When the bolt was opened it had a heavy bolt lift, indicating the firing pin was being cocked
by the rotation, therefore it was in the fully forward position. On the second Fail-to-Fire no perceivable
movement of the trigger was felt when pulled. Again, no movement of the firing pin was detected on
this attempt. Bolt lift was again heavy during opening. 18 of the 20 rounds were fired successfully and

all steps as outlined in the test procedure were followed. At no time did an inadvertent discharge occur
during this test.

» The same gun, B-22, was torn down, cleaned and lubricated. Trigger pull and engagement were reset.

» The Static Sand & Dust Test with the 60 degree cone shaped engagement screw was run next. After

application of the sand & dust debris the firearm would not fire. Five attempts were made to pull the
tngger At no time did the gun fire. In addition no evidence of the firing pin falllng was dete&:ted Tha§

5t
;4]

e The Dynamic Sand & Dust Test with tl,_]e; 66" d‘egre ﬁe shaped engagement screw was run last. A
total of five malfunctions occurred’;,dur g this tesfr Tﬁe fi s.&;wds a Fail-to-Feed up from the magazine
on the second round. 'Me magéz_

-'on was remo‘\?ed and the rounds were removed and then

reloaded into the ﬁex

ox. “Fhe Joghd fezd 0 apd'ﬁred normally. The next malfunction was a Fail-to-Fire

s;‘:

when the trggger was:pull‘ea This occurred on the 3" round. No evidence of the firing pin failing was
h iy

3

Qere%‘t*ed Balt ift:
é :l
;:,gjosmon ‘i{he 4 and """*round; fired normaily. The three remaining malfunctions were Stem-Lows that

heavj{ on opening, evidence that the firing pin was in the fully forward or fired

"ﬂ%curred ?ﬁ the” 42 ang 17 rounds, or the 2™ round out of the box in all three cases. In each

' n caaé”the* Stem was corrocted and the found fed and fired. in ail a total of 19 of the 20 rounds were

i {-- fired. At no time did an inadvertent discharge occur during this test.

¢ Two guns were modified on 10/10/00 to aliow for detailed examination of the connector/sear interface.
This was accomplished by drilling a “sight hole” through the stock in a location permitting examination
of the engagement adjustment hole in the fire control. In addition, the rear plastic portion of the bolt
plug was removed to expose the rear of the firing pin head. This interface was modified slightly to allow
a custom tool to be threaded into the firing pin head so it could be manipulated manually/separately
from the gun and bolt cam.
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¢ Both guns B-4 and B-7 were thoroughly cleaned, the 60 degree cone shaped engagement screw

installed, and the fire controls adjusted to nominal engagement and pull criteria.

* Two of the three tests were rerun on 10/11/00. Specifically, these included the Field Debris Test and
the Dynamic Sand and Dust Test.

» Gun B-7 (modified as noted above) was selected for the Field Debris Test.
» The firearm was subjected to debris and the test was executed per standard procedure.

o Al rounds fired normally with the exception of round #2, which Failed-to-Feed properly from the

magazine box.

i .s

* At the end of each five round sequence per standard procedure the safety was cycleqk W|th tﬁé

intervening 10-lbs. pull on the trigger. No discharges occurred.

i

:-'.‘
sl

0y
1535
*hﬁ

The “primed case” portion of thie téét su cessfully ;passe A mdlcated by the primed case successfully

BELLER
“;- gy

? The gun was carefully examined and the latch mechanism

_' at up The magazine wag shaken in an attempt to rermuve as much debris as

gg;ssxble frc}i’n the assembly (At this point the observer considered the magazine status irrelevant to the
&) MThe{»amagazme was reinserted into the firearm

o*E

-_Eaﬁ y g 5 %'The bolt was pushed forward and closed chambering the first round. The magazine was removed and
\: a.
the top round was replaced to bring the magazine content back up to four rounds. The magazine was
reinserted into the firearm.

+ The safety was moved to the fire state and the trigger pulled. Round fired.

¢ The bolt was opened and pulled back ejecting the first spent case.
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The bolt was pushed forward in an attempt to chamber the second round. The second round Failed-to-
Feed correctly from the magazine box (Stem-Low). The magazine was removed from the firearm along
with the second round.

All rounds were removed from the magazine and then it was disassembled. The components of the
magazine were blown clear of debris and then the box was reassembled. All four rounds were

reinserted into the magazine.

The magazine was reinstalled into the firearm and the bolt pushed forward and down to chamber a
round. The round was chambered successfully.

The trigger was pulled — Round did not fire. No motion of the firing pin was detected. "

The firearm and shooting jack assembly was carefully moved backward several inches to ]
“sight hole” added to the stock. g

was watched as the hea‘d was Eulle< back
'-?t». ki . 3

‘.'r.a -\:-"#;h

-----

head ‘Resustance was encountered in attempting to do this so the firing pin was carefully lowered back

down to its farthest forward position.

Another attempt to engage the safety to the safe position while holding back on the firing pin head was
made. The connector / sear interface was watched through the sight hole during this process.

The safety was successfully moved from the fire to safe state although it was significantly more difficult

than expected.

It was observed that the sear was driven forcibly upward by the safety arm.
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* Immediately after the sear had risen past the point where the connector could move back under the
sear it did so. .

 The safety was moved from the safe to the fire position. The trigger was pulled and the round went off
as expected. The bolt was opened and pulled back extracting the round.

* The sear / connector interface state was again examined. It was noted that the sear was up and that
the connector was under the sear.

* The magazine box was removed (containing the remaining live rounds) and further testing was
discontinued.

3421 TLWO0I0AL — Dynamic Sand & Dust Test

e
e
R

See Report above,,.,

aniel

Sand& DustFest

#
:

3422  TLWOOI0ANH®:Star

-
oL
(e

-

See Report above.

Misc. Tests
3.4.3.1 TLW00104A0 — Rain Test

This test is designed to evaluate the product under conditions of inclement weather such as a rain experienced
while in the field. The rain was simulated using a chamber to control the application rate. The rate of rainfall was
approximately 0.36 inches per square inch per hour (equivalent to a “good steady rain.”) The rifle was allowed to
remain in the chamber for a test period of six hours. At the end of the rain period and without wiping the rifle dry, the

rifle was placed in a shooting jack and a primed case was loaded into the chamber and fired without malfunction.
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Solvent testing is performed to insure that commonly used firearms cleaning products, lubricants and other
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3.4.3.2 TLW0010AP — Solvent Testing

chemicals that might reasonably be expected to come into contact with the product during manufacture or use will not
cause damage to the products surface finish or dimensional stability. Tests will be conducted in accordance with
ASTM D543-87, which calls for 24-hour immersion in solvents followed by a property evaluation. Hardness or
stiffness is the property measured for this test, either quantitatively or qualitatively (where quantitative measurements
were impractical). Solvent effects in polymers range from no effect to complete decomposition. Parts that absorb
solvents may permanently discolor, crack, craze, or otherwise display failures. The parts also may simply tak_e up

solvent when immersed and yield the solvent back when exposed to air with no other property chan%e other i}lan

i

temporary modulus (stiffness) reduction. To support this observation, it is often helpful to separate'*pﬁi‘ts by thﬁlr

Component

Comments

Magazine Latch

Same material as M/597 Magazine
Box ~ Birchwood Casey Gun

Scrubber will destroy part.

Nylon 6. 6 33% Gilass-filled

Note: matcrial changed fivin original
specification of Polypropylenc, 15%

nnnnn | Y o U I |
G"SS“ﬁ!'Ed, Chvnu\.uhy Lutpled,

Polypropylene, 15% Glass Filled,
Chemically Coupled

Same material as M/597 Stock, steel
nose insert molded into bolt plug,
brass spring retainer ultrasonically

welded.

Follower

Polypropylene, 15% Glass Filled,
Chemically Coupled

Same material as M/597 Stock, steel
nose insert molded into bolt plug,
brass spring retainer ultrasonically

welded.

Jan.2001 — Design Acceptance Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0010
file: E:\Test Reports \ Firearms Tests \ M710_DAT_REPORT_JANOQI_Revl.doc

Page 45

ET08816



Remington Arms Company Ine.
RESEARCH 8 DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

Stock Polypropylene, 15% Glass Filled, Same material as M/597 Stock, steel
Chemically Coupled nose insert molded into bolt plug,
brass spring retainer ultrasonically
welded.

Receiver Insert Nylon 6, 6 30% Glass Filled Brass threaded insert ultrasonically

welded into receiver insert.

2% Si, 1% PTFE (Internal Lubricant)

3.5 ABUSIVE TESTING

3.5.1  [mpact Testing

3511

used for each rifle:

Barrel vertical, muzzle down
Barrel vertical, muzzle. up,\ W
Barrel horizontal, Jggtt’om upf;.'
Barrel horlzonfal ‘bottom down,
Barrel honijpntai Jeﬁ stéfe
Bam;l hormgntal ﬁgeht side up ;

. ? ’ I g
,,,' is pulled’ ﬁrmgc the plﬁl?ﬂ’ed case to insure that the firearm still functions normally. For this test approximately !4 of the
i

g\gere dropped with a scope attached to the rifle while the other half of the test rifles were dropped with open

‘ajéitest rifles g
. ?" ~4r§5
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S.A.A.M.1. DROP TEST - PHASE II

B-24 B-25 B-26 B-27 B-28 B-29 B-30

OPEN OPEN OPEN | SCOPE | SCOPE | SCOPE | SCOPE
SIGHTS | SIGHTS | SIGHTS

Barrel Vertical, Muzzie Up PASS PASS PASS PASS PASS PASS PASS

Barrel Vertical, Muzzle Down PASS PASS PASS PASS PASS PASS PASS

Barrel Horizontal, Left side up PASS PASS PASS

Barrel Horizontal, Right side up | PASS PASS PASS

CEF
[ b

Barrel Horizontal, Bottom up PASS PASS PASS

Barrel Horizontal, Top up PASS PASS

3.5.1.2

The objective of this test 1s tQ Slm-

from a vertical height of 12 i !ises* The*%ame"onentatloﬂ§ use‘ﬁ#f T he drop test above are used for this test.

B-zlin B-25 B-26 B-27 B-28 B29 | B-30

OPEN OPEN OPEN | SCOPE | SCOPE | SCOPE | SCOPE
SIGHTS | SIGHTS | SIGHTS

% iy ._._.x;,\{\eb
§=§QR\_ §“IBa rel Vertical, Muzzle Up PASS PASS PASS PASS PASS PASS PASS

i i

#'| Barrel Vertical, Muzzle Down PASS PASS PASS PASS PASS PASS PASS

Barrel Horizontal, Left side up PASS PASS PASS PASS PASS PASS PASS

Barrel Horizontal, Right side up | PASS PASS PASS PASS PASS PASS PASS

Barrel Horizontal, Bottom up PASS PASS PASS PASS PASS PASS PASS

Barrel Horizontal, Top up PASS PASS PASS PASS PASS PASS PASS
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3.5.1.3 TLW0010AS — SAAMI Rotation Test

This test simulates the effect of a rifle leaning vertically against a wall, tree or other surface and
unintentionally falling on one side or the other. There are two orientations used for this test. The rifle is allowed to

fall from a vertical position first on one side of the stock then on the other side.

B-24 B-25 B-26 B-27 B-28 B-29 B-30

OPEN OPEN OPEN | SCOPE | SCOPE | SCOPE | SCOPE
SIGHTS { SIGHTS | SIGHTS

Barrel Vertical; Drop with Left | PASS PASS PASS
Side Up.

— I‘;".--""i":;?'
Barrel Vertical; Drop with | PASS | PASS | PASS , [

Right Side Up.

15"

al riﬁes Are designated at “passing” or “failing” each individual drop and

: ""'_‘guns are droppcd from heights of 67, 18”; 24” and 48”. The purpose of this test is to
gﬁthe pisg:duct

6” 18” 24” 48> Comments

PASS | PASS | DPASS VAR i Orieptation  Barrel Horizoital, Bottom Down

PASS | PASS | PASS | PASS
B-26 PASS | PASS | FAIL | PASS | I Orientation - Barrel Horizontal, Bottom Up
B-27 PASS } PASS | PASS | PASS
B-28 PASS PASS PASS FAIL | | Qrientation — Barrel Horizontal; Bottom Down
B-29 PASS | PASS | PASS | PASS
B-30 PASS | PASS | PASS | PASS
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3515 TLWO0I10AU — Extended SAAMI Rotation Test (for Information 0}11y)

This test is similar to the standard SAAMI Rotation test but is strictly an internal Remington test and is
conducted for information only; there is no Pass or Fail for the results of the test. The individual rifles are designated
at “passing” or “failing” each individual drop and the status recorded. The test guns are dropped first on the left side

then on the right side but without the use of the rubber mat used in the other tests. This test was acceptable with no
failures noted.

3.5.1.6 TLWO0010AV ~ Extended SAAMI Drop Test: (for Information only)

This test is similar to the standard SAAMI Drop test but is strictly an internal Remington test an;'i&; s is

conducted for information only. The individual rifles are designated at “passing” or “fallmg” each mdlvuiual drop a‘n;l
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3.5.2  Intentional abuse
3.5.2.1 TLWOO10AW — Pierced Primer Test

For this test, a firing pin was altered to make a “wedge-shaped” point. This type of firing pin point usually
produces a pierced primer when fired. The purpose of piercing the primer is to allow high-pressure gases to escape
into the action and thereby determine the effect of high-pressure gases when dumped into the bolt, magazine box and
receiver areas. A standard round of .30-06 ammunition was used for this test. To determine if escaping gas pressure

ejects particles that might hit a shooter witness paper is placed just behind the rifle.  There were no indications of

particles being blown back toward the shooter when this test was conducted. _;

Pierced Primer Test

3.5.22 TLW0010AX — High Pressure Test

This test evaluated the effects of extremely high pressure on the strength of the rifle system. A purpose of
this test is to determine the extent of damage that might occur if an individual purposely or accidentally produces a
handload that generates a load approximately twice normal factory load pressure. The approximate pressure generated

in this test is in the range of 120,000 psi.  Although the boit handle broke off the bolt, the bolt lugs held as did the

locking lug area of the receiver. It is believed that the bolt handle was broken during the test when the lanyards used
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to close the bolt remotely placed excessive stress on the bolt handle during recoil. This stress combined with a poor

braze attaching the handle to the bolt resulted in the failure.

There were no other indications of damage to the firearm. No damage to the witness paper was observed.

TLW0010AY — Obstructed Bore Test

One of the sample rifles had a rifle bullet driven into the bore to a position immediately ahead of the

~ chamber. A standard round (.30-06, 220 gr. factory load) was loaded and fired remotely. All testing was done in the

blow-up room using the high-speed video camera and witness paper. Before removing or otherwise disturbing the test
samples after blow-up photographs were be taken for the record. After collection and removal of the parts additional
photographs of the various individual components were taken for the record.  All parts were put in sample bags,

boxed and temporarily stored for later review if required.

There was no indication on the witness paper that parts were thrown in the direction of the shooter. The bolt

handle broke off from the bolt. Stress from the lanyard and a poor braze joint as noted in the previous test are the
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probable reason for the failure. The magazine box was blown down from the action and was damaged (see photos in
section TLW00104Y; B.1)

The shell case was deformed by the high pressure and formed into the extractor shroud area of the bolt. The

receiver and barrel experienced no obvious damage.
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