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Study on Surface Treatment over the Barrel of Small Arms
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ABSTRACT

This paper includes the comparative study between Cr plating and nitriding process with an aim at
improving corrosion, wear and maintainability for KNR(Korean Next Generation Rifle) 5.56mm barrel.
The endurance test was conducted to compare the performance of standard barrel, Cr plating barrel
and nitriding barrel. Main activities are described as follows; optimal Cr plating and nitriding process
set-up for KNR 5.56mm barrel; durability test of each barrel(20,000 rounds); salt water immersion test;
dispersion, initial velocity, inner diameter data acquisition. According to the results of this firing test,
Cr plating barrel is superior to standard barrel and nitriding barrel in view of corrosion, wear and
maintainability.

F27)480] : Surface Treatment(EWx]2]), Cr Plating(Z2%3), Nitriding(d3}x2]), Korean Next
Generation Rifle(X}7]14%), Barrel(%%), Firing Test

(AFAAIY), Salt Water Immersion Test
(A5EFA8), Dispersion(34h), Initial Velocity (2715 T45%

)

A

1.M 2 1978'49] 762mm M0ELe] ZEEFe Agaher
A olF 198095 E 1982359 556mm
B ATE A% dPile] Q¥ow 9 U0 KIA JWwE £9d 4887 99 A 9
wol dael 2 AEEaAUE A Fdel ol YA A4E A agugd B3 /6%
WA 2 upkee D Aule] golde AR 3uaA Ralglom, gl Aol o

SHAA 271agdl Agstr] fete] s 7b eTARdel s Al7IEA tdol SfiolA
19721 g=ollA MI6ALS A4 o= s34y 277 T AFEEe A8 Xt WER

L

g8 FAuE muxEs AL A=selgu mxgle] AL FAE ok A2EFoA A
¥ e masn glom mEe) MIeA2, esE

Agzt wg o] Ag51 9k

Zolle] AUGEE § thie] £55dd A5

—L

FEPAE 1382 AT Al B0 39)/5



Jeh} AEEFS WPk 3 A 54| g
AN 24 =
2o) ofggo] B4 BAlz RrERA 2BED)
fﬂxﬂ ﬁtﬂﬂﬂﬂ

ARl E4E ke fekel s glo
F49 BY % ohleh TehE WA Ak

At AESte] AskE 24 FAATIER A
S5l 5 A & %% Tc’r%f& Azl Ol‘jr.

—

o] B ALy glon 55?} HAET T HH}EH] Z
A1 glo] o]% ot w48 Gakd dgolrk w
s AN Hed 2 o

ERE eSS g 2y
A 4540 AvAee +H8 A9
2. 017 =5 U Hel

O RLIE EELE e BRI
Asg WIS 556mm Edol 4YF WA
7 B0l PR T, A R e

¥

% 4a) AR, deked, A1) B
S gl3le] 556mm Lol AP ABEF 2 A3
AP 7% 2 FHS MR, ABEF 2 A8
@ 556mm 29 A% ML ARS SR A

FAAE 71ES g ol 43p7] Tl 4

6/ A=A 71E8t 4] ATA A15(2004d 39)

556mm 477 F2 71 A @_a—za e
o) 2gEas 43 ZAAe 5L 1
E 60008 WrE Ao wasg)’ o}ﬁﬂr 3

FEARZ A% A5EUHE FA] sAskel 20000
W YFEAAS AAsgon agEge 39 U
He A=A B0 st} AFARE

7VeIAth oln] A} EorAME ZF o sty

AAAL 715734, AR, JAAZAAL 59 o]
AAE AAEGY. ASAE 9 d5RE AgEE
o 2 ZF 29 tiaty] 6000 WTEA
2 AFEFAE S AASIYAL, WTrEAES 9

Arete] SEAARE AAISEIH

tlo ¥ W2



T EFE HAE UL ¥ 29 o] 7t A FgE-S o] 7 frElet Zlog wdETh
AE o) F=FHL 75T Step Type(®.4/2.8) THEHY QlojAdE 24008 AMAZE ok B9
2inch 7MIA FEEFFL ujA =y 2 gk
[# 1] 2ol Azt z4o] BAELE 2 13} o] 60002 AT =
" 550 750 850 gom 2 27+ 299k 2R nA o] 9]
A%(Hv) | 650~700 | 430~500 | 420~480 oup APAR otk B9k Medium®] - oFd
B olo]| 4] o] Ao A OkEF o
o | Az | maza | aaae T Tarde] g v Geshd Seelt
- 9le 9L ek gk o glom, FE F T T FHellA
400w )
( i, 1—41>H 671/ 070/ 178/ + H|S3E FolQlTh
B 16.6mm’ | 16.6mm’ | 16.6mm’ F2eE 9o FALIOL 9 00k 54001k
@G5 | pitting pitting pitting A 74 13] glojytoyt ek 36 inch® 4100
(S A g E S yardollA 10%% 192419 HE4H7 48 inch ©]
W)oll mH3siint
(£ 7] %=2E 244 £3= Hi Land 59" olrs 7] kAR glo)s Eujo|
uzo g Qlsl AeE Fomu 7402190~
2 = XA [=Eap 1011
0.2200 inch)oll= THEESIATE Groove F-917 ol A]
Straight Typel®2) | 7=8m & opsloln B9l mdez de) A5l
55C | Step Type(®.2 / B.2) | 5~7un 3k 6,0008 AFEFE A7 el 7= 24 A
Step Type(®4 / B.3) | 4~5mm A FAE:
1o~ i 5 o <]
Straight Type(®2) | 7~8m e APRETRLG00Y AT STERIE
) MO A a7 2 ¥ 39 2oL A9AT dew
75C | Step Type(®.2 / B.2) | 5~7m = o = =
A% 24 wAg 128 % ol Medume] AuiEo.
Step Type(®.4 / ®.8) 4~5um = ozt Ao

a) Medium

(33 1] 6,000 AA=

a) Medium
(3% 2] 6,000 A

= TALSL|ee 3] A ATH A15(20041d 34) /7



Hegs Ald 2o
2l %] 3

A ZHE) Medium Hard
ok 30 - pitting (80%)
9 60 | pitting(10%) | AR-9] muray
=7} 30 er iy 782
9 60 | pitting(40%) | pitting(80%)
) 30 ey Sl
=7
N 60 er ey 782

180 e pitting (80%)

A7) AR A FYete] £ o 556mm 48]
Z¥ol= Hard ZE2=FEY Medium 53¢ &
Y AoR AdEY YdFEe FFE AAs A
Holelel Y% AT EES WAE Hiskehe
75ColA Step Type(®.4/28) 02 #H83dlo] Azt ¥
HA P9} AeH A FE-0 7 AAsIGiTh

_V‘_I‘

4. Zsix2| NS e

556mm Fgolghs S5 33’5‘94 EAE ARSI
o] P 2 AR g5 g doiAy S
AT ARRAlIAE o T

8/ d=TAR1EetE]A] AT Al15(2004d 3€)

fE AE B2

(383 zA

etz 58

c) 5%
(28 4] 23t X2 Z2H2008 )

Fo= Hwste] 7hsAE BRlsln

Az 9] Ase WTE AHEes AgH} &9
th. A3z A18An 550 CollA 3087F, 580 CollA]
300827% 550 Coll M 1587+ 7RA(NH; 70%, Ny 20%,
CO» 9%, CHy 1%)d38t Agsta $y8hd 19 4
9} o] MEEA7E 10~20m A= HoE AL &
2= o]gj\;].

A= Qlsle] AdEE WEe
B9 th719ke] AHAR] HES Apd
Aol FeBleE fAATE 9TS gt
Tt oz &2 iy FAES U
A WHgs 717 o eRR Wl
& A8 a7k Besit Azl Wl
Aom uste] WIS Hasksly 9o
TAIRUBAIRD A HiZo] Qe Fid ¢
A3 eERIRlen gl gle F9le
pitting®] 47 AYEF VERER wZo] F
o] Tefd wj7A] fAH ook grha As

QL
1:10}&
o
=2 4
=

o, >

=
ne g2
2

j%-{omﬁé
MI ¢ ox o

p

ox _lﬂ O
)

A
ol o

J>
s

Fr

8 r—‘ug

4 o= =
B

of

Sl
2
A



[E 4] 6,000 AFH4= Groove W& |45t

°|i| " " " " "
a 8 10 12 14 15
= | 0.2238 | 0.2237 |0.22362(0.22352|0.22352

2,40010.22394| 0.2238 |0.22344|0.22336|0.22388

4,200| 0.224 |0.22368|0.22368|0.22402| 0.2242

6,000| 0.2241 |0.22368|0.22376| 0.2243 |0.22456

% Groove 14 @ 0.2235~0.2245 inch

(¥ 5] 60002 AMA4= Land U =3t

S

8" 1 Oll 1 21/ 1 4" 1 5"

ng

A
I-T

Ml

% 10.21930(0.21922|0.219160.21914 |0.21906

2,40010.219360.219640.21992|0.22004 | 0.22006

4,20010.22002|0.22026|0.22034|0.22028| 0.22028

6,000 [0.220380.22042|0.22042 | 0.22042 | 0.22042

% Land 774 : 0.2190~0.2200 inch

uebr Ao R Qlele] mirEE= WS FAY F
d7F a7ENer, A= AFAAY] piRE sl
10~20m=z 3= AspAels 28-at3ick

¥ 4, 58 o] WTEAEF Groove -9
Land H-9lH0h A5RsE2 29tom, 60008AH
HuFolE FE] e AF FAS g
W okage A% Ag BESA 9t Land ¥
AU 24008 AAFRE FLo] kol
THoE vyl AWHALS AT £ YA
6,004 ghEFol= $E F75 WAAT
Ag wEaglon} hiEe YRS 48
]

Fl

d

P

|
il

N
52

Skt

BACOONE 00 yardolA] 4 inchar] dukz

o
BAe 35 inch dl= PIRIA] Eshu B 1

6,000 APAS FiFARel o] el
AHE AFE] AIES AR, 6000 AHARCdE
120A1774A] Wge] &4o] gigith 6,000 W+%
A@Fol= 20/ 43 TRE pittingFEle] F-20]
AlZtE]o] 24A17E BEst Foll= 4aHlolA o] &
Zo| dAE| Q)

WTE AHESES 7 3 SR
ZAE Eﬂiﬂi? A3 e ‘)rEM]
Qore A5 F A A g B ??} =1
%tk Pitting®efe] Aol ““@5}5&231 =1
Land®} Groove®] 771524 HAYsTh.

A=A oz 550 CellA) 3087k 580 ColA 300427 },
550 CollA 1587 7k~238L Aejsla Fusle] w3
FAZE 10~20im AT Uot= Aol & A3l
FAolekar ettt

E
““ Az
ill
3
T g
ot
o

NG}

)
o

5. 3= U ZsIX2| H|mAIE

ME HE 23 A8AEDe) 60008, EFFLo]

o
72008, AFEFEE] 10800 AFAAZA HAS
d 63 2ol 7] F7Ees AeAeedol 7t

FPA 1332 AT A1 200 38) /9



TEEE AFEl 10712 st 1~108 A=
Ageet. 74 oA FFEFE AZs 1905
inch), 28(L5 inch), 3H(25 inch), 4945 inch), 5
(65 inch), 6¥(85 inch), 7TH(10.5 inch), 8¥(125
inch), 9#(145 inch), 109(165 inch) ]tk

a9 7, 83 o] AR FEAeHE HEZ 2
FrEEge AeHIpt A Fon, g FAH
FEAMT Yehhs ddeE WA 348 Air
gage ASlol ErbFsstoltt AspAeEd 3 #5%

D2 4800 AHAFHE Aol e Helur] Al

U
ofu
Nl

10/ g=rARe}7|e8ts] 2] AT Al1E(20049 39)

EPEOEPIIEEFLIPIIEELASSS
TN

(2g 71 EFF(IHXE) Land #l=H 3}

23k @yol WAt

WS WP Slsle] @R AA3
. Lxt BTN 5% P48 BRa 92

N

0= BE 71ge] vhdol B A@sgom, A3t
AR Al GRETA 1A A3
AR AZAA00), BFRTUSARY, A

(100%), FFEF48AIZD, AFA(100), HFa-2548

w

HoM AFETm TEE THA WHo] WA om,
Asl TG AR g Fao] HFE|glon
ulk 5



. G B (R =
= m % %o ey nElFSERULT =T S
o~ n o 3 o =K B = 1o ~O eyl To)
g Tals 2L s CRdErRIE BE =
<0 - - g : < = = <
Woﬂvl WW’MWEM‘W%Z‘Urwmnvz_ﬁq}&wramﬁ_wt”q ma nm_o
= LA_.@%,ﬂEQ%ﬂmMo%a%_i% oF G
wﬁ.cl mwﬂwﬂ(ﬂLﬂLﬂeﬂoﬂLEﬁLﬂwﬁmﬁm m.._h@;o %.L.o
BT %i%m%ﬁbmz%_.mﬁow,ﬂgoo% S w0 X o
T e oY g iRl ow - Ewg b Mmoo ok S I8
*F ET s fefhiRBaiNidCLE 5 & o k2
e WpE el R L B A S
‘Nﬁﬂ__lﬂ ~_On_ WE&I‘XA ﬂmﬂm\lr\_w‘n_iomﬁlﬂnﬂoLf‘o‘HE# Mﬁﬂﬂdﬂg_o _lmn JU\M.\_
mmz_oﬂl.o_._ﬂﬂ%ﬂﬁmm@ﬂﬁﬂﬁomzummﬁﬁfunﬁﬂ\ﬂﬁ. e
o ooy N mM _m_m_ ol X H B g om Mo — A M Mo Eﬂ' o e B
W To T N R omn o M e L,E B ow W g noE
%%%ﬁﬁ@%%m@%%ﬂ@ﬂﬂ%%@rmﬁ%ﬁ@%% o
D B L e TR o T <8 _ o NS
%ommﬂﬁﬁ%%%%@%%@ﬂrﬂﬂogiﬂw@%%ﬂw?ﬂm&% IS
< T . — < o e =
DR W = = e TN o =
™
I~ )
B P TN R =
rEEesebE i3
o inoze%rm;odhﬂl H
= iimau;uuﬁﬂ Mo
o T (CA S m
N JIO,IOOO,.__AﬁE._U,UI\__O =K
T TS hEm ] o g
I ¥
¢ TeEUsERD C)
)il ﬁuﬂ‘_ﬂ%m‘ﬂﬂ< XU
31l nAqL_L%,E_E;u =
o Ll d R &
o AME}L‘@E ,|_.:._D =
ﬂ.% ﬁDiHL<O;O‘m_viH5DM BN
i . - N . Mo
1 o wode T o i
. R EE R A E y
e o R N )
_ IR =TGN B
A S, 455 Rl
a ﬁomaﬁ6ﬁhv@A : s
~ o W W W e < o ©

3|2 A7 A13(2004d 3Y)/ 11

1

Xe]
oF

=

7]

3}

Az}

e

k)
T



o

==/ AeFo| &

[2] “Rifle, 556mm : M16A2”, Military Specification,
MIL-R-63997B, US Army, TACOM, Armament
Research, 1986. 12.

[3] Z, oA, oI, HolF, “Bull-pupd 3}
7] 71%—‘%*4734”, GEDC-519-991308, =)}
AT, 1999. 12,

[4] A%7], AN, a7 FE AaEadl B3 A
7, EDAP-511-83002, =3 441_?5: 1983. 9.

5] 237, “3% Cr-Mo-VZ<e A7 Azt 4
AMSD-711-86296, =743}3td4, 1936. 6.

[6] “Chromium plating R(1987)", AMS-2438, SAE
International, 1987. 1.

[7] B85, e A, “FAuime] 947 2
CN79  EAle] wrEA A, DSTC-519-
990006, 1999. 1.

12 | d=ARe71E3t8) 4] A7 Al15(2004'd 39)

(8] T4, dHEls, “2E AgEw AH 74,
GSRD-519-010810, =8}¢17-4y, 2001. 8.

[9] “556mm K2 A%, =-1005-1299-1(), =
Wt TA, 1991, 12.

[10] “Rifle, 5.56mm MI6A2E3”,  Military
Specification, MIL-R-71135(AR), US Army,
TACOM, Armament Research, Military
Specification, US Army, 1992. 6.

[11] “Testing of barrel, 556 mm”, TOP 3-2-045,
US Army, 1982. 6.

(2] A%, olgul, HAX, AN, “Ages 2 2
sAe T84 HaAlRd e 97, Al
APFEZVAA AR, et A4, 2003,
10.



