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Abstract

Plain carbon steels are widely utilized in various industrial applications primarily due to their low
cost. However, these steels often fall short in terms of mechanical properties and wear resistance.
The deposition of hard and wear-resistant coatings on these steels significantly enhances their
performance and extends their range of applications. Colomonoy 6, is a nickel-based superalloy,
enhance hardness, erosion resistance, wear resistance, and corrosion resistance on the applied
surfaces. The study investigated the application of weld overlay using colomonoy 6 on a plain
carbon steel, aimed to create a hard and wear-resistant surface. The overlaying processes were
performed using plasma transfer arc welding and gas tungsten arc welding under identical
conditions. Microstructural characteristics were examined through optical and electron
microscopy, and Phase analysis was performed using X-ray diffraction technique. The wear
behavior of the weld overlays was evaluated using pin-on-disc wear testing at three different
temperatures. 25 °C, 300 °C, and 600 °C, using an alumina pin. The microstructura investigation
revealed the formation of dendritic nickel-rich solid solutions and interdendritic carbide and
boride phases within the overlays, contributing to improved hardness and wear properties. Results
demonstrated that in both overlaying methods, the wear mechanism at room temperature was mild
abrasive, whereas at 600 °C, it was plastic deformation, exhibiting a wear track depth of
approximately 33-35 um, and 50-55 um, respectively. In both overlayed metals, an approximate
Vickers hardness number of 600 was measured a 4-fold increase in hardness of substrate. This
finding suggests that factors other than hardness, such as microstructural stability and phase
distribution at elevated temperatures, play significant roles in wear performance.

K eywor ds. Overlaying, Colomonoy 6, Plasma transfer arc welding, Gas tungsten arc welding, Wear behavior,
Boride and carbide phases.

*Corresponding Author Kh. Ranjbar, k_ranjbar@scu.ac.ir



mailto:k_ranjbar@scu.ac.ir
http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWSTI1.2025.11 ]

2676-6787 1 S5 S uls | 2476-583X 1L

@ S 509 (59 g pols 4 pud

jwsti.iut.ac.ir

1403 C)L:m-‘). 3 }:1‘.; CZGJM crﬁé JLJ u'{'d/gi:d/}c;}r’k

0P Gohe> b vy odlw 3¥ed 59y ¢ 6 Syl ST 9
b P19 9 UL 35 duslio I S gd 9 lowsdly SIS

1, . . 2 . e, T O S A
Sd aabl oo G188 5 65b 4 sl B (g5 0 Lo el T e, s
Ol sl Glaal Ol jam degd ol&ES1s ¢ pwidige 0ASCES1s 03l go kg 03 S =1
Q\Ji\‘)'lj:.i‘)'lj:.iWc@l}dlr&ﬁjww‘:j;'z

1403/10/05 Ui 5 1, + 1403/08/22 1 dlis 5L ;5

oS>

Al pllae il Cuglis 5 SO ol Js Ll o ilises glas )8 a0l O3 Ol a0 ax 5 b o S esle slasY s
s o 31 (COMONOYB) 6s i pedS it g s o (233l 1 ol 5 )8 a5 LIS (hle a pslie s o (gla iy Jles
on s ol B spd e mae (S5 5 Gl (Gl a3 Caglie 5 e Sl el o L3l SO Al sla U
BsssedS iS55 ot cnl 53 il oS esle SY35 N5 s BsselS hle @ pslie 5 S 2S5, le ol
5l Slo st A bl DL Ll 53 5 eSS i el JUSH b By 53 0 0SS Auld Sl eslinal b
ST 5 S mS 5 (5o S sSms Sn by (ot lagsy Gla ) LS aylie el e glales s baaised Aol 5L,
L s 38 mle 453 600 5300 25 (slos w53 Sz a5 2w SRle 003l 38 Shs WSUl 5 A LT B (30
56l SUS S ks IG5l 8 dalr Jsloe S5 (2555 (Ot l gy Sla gy o plel] ol (Seal o g Sl el
33 A 53> a8 3l 0L s s S anl ) Wl o sl Soglie 35 5 (e SRl oo S 2S5 55 s e S
25 g 3 Gl 0l a3 800 slos 55 aS Sl s ke 02> il s 5 GBI les L3 hle 23505 (L8 555 rss
S iy 33 a3 kil e 05,500 90400 5 (05 e 33-30 s L tle Sld Gee Ll i oS col (St S
R Jelse oS das e 0L Jrasn cnl glaanl assls 4 5 a4 Cond 6l L Rl S sls 0L 1 5,805 600 sue L i 28,

2,8 Ll VG glos o bl w55 5 oletlasy oIl 4 Ol5 o dhar OF 5148 a8 o 3k 2 il S8, (a3 e

(Sl 5 skl e olS 5l s, LO:..K;S oo GG g ey Jlal esd (o, s B 5 5elS LL;JLSU:SJJ:;;.\QS olds
k_ranjbar @sCu.aC.ir « oy Jubs 1 (S5 S Canny ¢ e 0 5 % )

S S0 e Jgb s cutS o L 4 el ) ol siS andis -1
T B e LI F S WU [\ FVOS S P BTN S35 [P WPT T B AR
ASJ? ﬁ&j)ﬁa& BE C}.ﬁj CJ}-@-\# J:b LY u:--§-3 BE LAQT faﬁw LQJLM: (}L&A B bl c.\AJ& 'C) Colaked

53 el 28 i sl 3 4 B Gl e s e sl alies (S35 5 0S| b il


mailto:k_ranjbar@scu.ac.ir
http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWSTI1.2025.11 ]

133 131-14242“ c1403 QM} 9 kiti ‘20)‘-0-; cVAA JL» cO‘ﬁ‘ 6)&.5‘,:.- ‘5)3\;5 9 c‘,l.ﬁ “irﬁ cO‘)&aA 9 j?.u') J.,_Jé-

oo b S el SV g5 2 150 (5508 [19] Ol ISCes
Sy e S ol Ol Lol b sl i 5
S 5 oS opd Dol e USSRl
L [16] OLien 5 KI5 eman 35l oy 5L s,
Loy 33161 Vg 55 Bssisels SUT Y Jlesl
V5 il & Caaslie S 058 sdalin 50 o s eolinad
wals oLz [17] olan 5 ls ol o Jiuldl o 53 G
B s b NISCrSB ST Sl VU oew &S
Loty JoSCi5 s 4 B16LN SV 0¥ 5 g5 2 2SS
5 Sl alie adlas 53 Wil oS glad)lS
SLS 5 b oesle Y gy x oali &Y [18] oles
Lol gltlas, b, i3S Jlesl |, Ni-Cr-Si-B
SLd S (s slaals Gl iSs, aY S sl ol
U5 il ol a3 Sy sk 5 MsCe
ol Vg wline s rer axb e [19] 0LISss
o3l 5 L3S s 1, WAOD hlu s sl SUT a4y S
5 Ol g Sl Ohle 4 eslie VB s Ll Lol
[20] oLen 5 5 OLLE Cpiomen U3 S L)l Ol
ASTM a5 5 58 SV 65, 2 1, 526 3UT 5 5m 2S5,
S3355 o 53 &S K3 S edaline 5 L3S Jlasl |, AB92
e S ol 5 S S ks Sl xS

23,8 sl
2 GHpIS U L oY opas s aty e
S ams e Ol 03 S5 Ly esle 3V V5 s
Y dlp wl (Soset caplie 5 iole Caglie 5 e
gl 3 oltlan, G Sy mU pmen 5 LS
DS G T L g e e R L P LS
Al B Il a5 1 spselS 2S5, [21] oliKen
Yo slales 5 BUI glos oo 1) 585, ale Sk, 5 Jlesd
o VU gl 3 iS5, 8 A S n 5 L3S s p
555,05 BUT los 4 s (g L, ST &Y LSS
sy sl L5 [22] 0L 5 0lsls (s i

Loy 5 o3 50d iz (S oS 316 3V (65, 2 1) spelS

ol o e [2] des ol s 4 cas
Loalie 3 & Col b 03 8 Conn LSS 5l S
s (6o 2 O mra) e oyl
5 oSl s il e b Bd 235 5 VL g, cr
At 3 Sose 4 P S e B e
s Ul (255008 5 (58 la i Sl (gles S ad
3] wyls 18

33 Sl ol (S8 53 olge 1 3558 aler )
diea S5l gD ((So caglie 5 il s,
5,5 o)Ll BgsselS SUT @ Olg o Wil o tege 3l &S
SlS 5 LS 5 L2l SUT ) G il caelis
ool Sl Olgie 4 a8 ol 515 S 5 shlos
Ceslie 4 oarg b [4-9] s easly SO aes
lel 5o Ol 5,8 daiSs, cpl el G bl
5 e bl gl (S B3 gla b (Sl slad
J10] il o 3 )18 as IS0 slacSids 5 ¢ s Lo

ol Ul olas oY Sl eslinad b g 8o Lol Gua
gl e 03 VWl s ol 2l s Caslie (LSS
b ool ol b gy Dl eis s 4 s s ol
O 5 e, sS [11] 5,5 o 13 b cos Wa3UT oyl
WY 25 a5 2 B psels U Jleel & s 5 5,158 [12]
el @ e Ll e Ry Sl eslid sV
3 p3S S8 (U dalr sl 51 ISz (5l
e e 0L 1y ot ule a4 Cwslie oS 550 e Ll s
256 pseds SUT ools iS5, [13] obes 5 Ol
5 Lol el 1 Ly JUEl g8 hsy ool SY 8 (g,
[14] OLSen 5 pam i3S ) 1y 2S5, ule L,
ole Vg g5y 2 1 x as a4 sHslS LSS
a ¥ Y G 313, 50 5 W S Dbl o S
sls ol agl o At Lsses syl S8 S
pJS Los WSE Cape Ao s 25 550> U JJ 3y aS
S5 ol BSE el me 25 S e e

3 Sl kb e Al e i 3 5 03 S (S sk


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

131-142425.& c1403 dl:-m.ﬂj 3 }:ilg_ cZA)L«z c‘..A: JL.» “Mﬁ‘ 6)&::":.- 6)3\}3 3 c".\.ﬁ 4-.‘.1'-:3 @l,&w K} j::.u') J:B 134

(2)&1&); o 3l gy 9o Ledd slwl la iS5 58l

RGIU0N IP AP K QL.L_’

Mag~ MOX T
O - 208 SO OF Abw LED Lassve Dune 205 20

250 B 5 5elS 535 sy S50 S Sn e -1 IS
LowDly pwsd Aol 3 53 eslinal

38 5 ol b, -2-2

o Wyes whale mha 5 S5, &Y Sllen s Sbs) ¢l
L sl Jie Sllas dadiped 3le oslal 5 S5,
Super) Jskowe b 5 eslinal Loe T 2l 35 5 eslaw A28
3 Gor PSS §l e LA £ (Kalling
slols (FESEM) e 25 sy sl oS Soo
Sl $n S5 Gl i i sy T 2
st 55 3m e Sl LIt (51 02 wslicad (EDS)
Mo 5425 5l 5 (XRD) oSl 55 andl (31 LT 5
X'pert High Score plus 153l ¢ 5 51 3l S s
A3 S eslaz!

Sl 5 (e e 9o 51 =3-2
s o8 b i Y 5 5 Wi s e (680510
oo 855 5,5 L NEXUS Js INNOVATEST o5 5
sk 4.8 S e 555000 55 L s 5K el
D3l ks IS S5y Gakses phile ol pup
e 3 ol 1S0-1997 3 il b S5 im el
o 3E e 1S Sy 600 5 300 25 sles

ol U 55 20 L o Lol i 51 eslizal 555

oY ol g asn cpl 5o B8 e mli
sl b SIS s 5 S e S L
sl 3V Y5 o) 2 Bsisels SUT Sl &Y (ol
LS e fomd fpoman 5 Y ltlag ) 5ol eslinal 2 S
501 sles 53 55 Lol le Sk, s S s &Y 5

A3 S alis 5 s 5 VL (gles

habesl ool hg; g 3lse -2

Lol bl sl 4N 5 Olge 4 SIB7 5V 8 51 G ol o
WV Gos Cwlks ol s elal g 8o
¥ 51 8 S bl e e 150 0T 5 e e 20
Ol b e 5as 5 (HSeslim b wpes v (Sl
3oy ¥ ) olend CS 50 Gl s 2l AS]
Slr B ssds ol b b JSS b SUT s g e
e el el enpsl (D)dsds s S S,
el 0 o3ls 0L (1) UK 55 (5 5alS 3y (S5 458050

o0 S5 g 5 35 lsb glasd oS5 T =105

‘;;)')M):wﬁ oslaiul

Ni B Mn C Cr Si Fe Bannd

- - 09 012 - 019 sl s37 Y
L
oLl | 25 - - 1U75 423 3/63
6 (5 sals
BX s
58/62 | - - - 1712 | 442 197 =
655508

e IS L (S AS ) Sldes plwil -1-2

Lilbow 38 L Ky
31 eslizal ) Lasdly e s gla iy Jam s S S5, Aol b
Frrpee b 0SSN S 285 5 (6 cselSn
plnil &Y 25 Olsmy (S esbe SV el (555 2 b0
31,8 sl a5 200 Gl b ()8 5855 51 LS b sel

5 (Q)dsir s i sla sl lad o S e


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

135 131‘1424?5&*0 c1403 bl:—»-ﬁ} 3 }ﬁl,i, cZBJL«z crké dl.w gb‘ﬁ‘ ‘53&5‘,:.- 6)}\.'\5 3 r"lﬁ 4'.1}":"' cb‘)&aﬁ 3 }?.u') J:B

@b s tou -3

o 4 okd §)Kasr 6 g elS S8, s -1-3
LoDy o 58

S fead 53 5 agy pike Sl GsslS 2S5 Sl
z73US8) a5 (m35 k) o sSs Sn b
ol 5 5alS Hltli s Lulud ol s esls OLas (53 5
ol e gl 5 IS el Jaleee s el
[23] el sl 5 A (il (SST SLS 5

0 i jan

S50 s g 3 95 5 o5 sSes S s =3 IS
skt =y il g5 5edS SUT i g S mie b 5 olewdly
SN S S sl = s S S S

s 65 5l ole 5 Wl A5 s (A ss S de b
Loy ook Jltle o8 G55 Se s ol b
Tos Tpedemps S oo Sl 8 el Jsbe SISO
Gl SsSUl a3 5 ekd esls Ol el
G, b calise slasls ot HIUT 5 olalis il
rolie 5ol plalid s (3) IS5 s (s iS5 (pdas o
LUl el st o350 () sl 55 Lol sias 18025
won U Sl i S5, pas sltleg, oS s e 0L
Ll 5 e kS 5 (D 5 A i) IS8 el ylows oS
sl sdalie Jltle 5, .a3b e (CsB bLlE) s o 055

3yl sl [1] ET 03 e SlS sl b

@gad O3g A A.iaésﬁ)j.>150 O uﬂj,ulooo
532 535 3l ealinad b il Osa3l el 51 dn 5 J3 L
A 6 ,S 6311 0/0001 s L

é:j;dw|)a oslail S50 6)[5&5}) 6[.&)2»‘)\:"2 J}J;-

(TIG) (ks s Lowdly JUSl 8 b fal,y
et 35 S 6 s5ipls 225 R R
oSS 255
s Bkt 105 0,85, 40,590 Lilos 518
O5aods de s
=160 170 ran O
55 e Sl 8 sl aids 5 e Sl 9 S s e
s
W3 e - LY L sar
- s 10 S B
- adsys 2l LS S8 0L
e e 204 - oSy o 3

&4
oy Jlesl = il ol sl sla iS55 g alb poy -2 IS
Gt SIS g sl =0 1SS B B 4 S5 selS

Loy o 53


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

131—1424991.4 1403 bh‘...-a} K) J‘.‘.it!‘, cZa)Lm.'G crb.s Ju ‘blﬁl 6)&53? 6)3u5 K) r‘,l.ﬁ 4.;’.';'.1' ‘bbKaA K) }.:u) J,)\, 136

03w Ni
1 e
1 /N AR e
sod |\ / \ / \ d
3 \/ \ \ c
E / \ B
50 \
] / \

g oekd oKs 65%53@1;5,1%5\#};\31-4@
WS i Jeab = 5 S i b 55 olie 3k =l Il B 55

CF ek SHselS ASe S S e S
Slaa o (Ni) IS 51 o2 56 2y (B) U s Ll
05,5 XS 5 (CrB) p58 Wlip 5 o3y JSG Lol J ks

S o Ao 15 (CrasCe)

PSS P S35 4 S 3S SS 5y gwsp =23
o5 Sy ybe etalin (WH6) IS s a5 shiles
S5 e gl s 5 S Do gesl Y5
ohd Y 3L 5SS ke fead 3o 5 (Shesl
Sesp 03 by s K8 Gl gl sl
Ol s o8 Wlea S Ad, (Slte Sppo 4 S ata fuad
S sl 5 adkae O 53 YU il e G e Ol 5 o0

ls Y e 4 (5 52)

oy ek (SSE e (55pelS IS5, sl (s e HUT-3 U

S35 Ao e g ey B

el alais A B c D
Si 2/54 0/64 07 4121
Cr 1/01 93/43 72/42 0/8
Fe 3/25 4/18 14/52 2/6
Ni 41/6 175 12/36 20/64

Olis 1y plewdl iS55 B N5 5l e 5JUT (4) IS
o S b i e Y5 5l el s e e
oS et s S 5 IS5 s Ll s b s b
5 LS55 g 5 pend o ke (1 Jl-
DL o 350 00 0did £35S 5 SO jaie byl 3 oladls
Sb el IS a5 O 5 sl JIOSARPRITS
4 S e SR s Rl e Dosa H g et
Copo a b8 s sy s s ¥ e &Sl W
sl jS5, b e Sl @ a5 Loogy e iy b
A8 e o) sl 2 2 B LS
ot o (U] OS5 or s i Sl
b 55 48 das e Ol SS 55 e 4 &Y 5l el 3,
S oB8 alol b oesy b5 Al &3, S i fuad sl
i ol S35 s St el el 35 esb oyl
Sl e oS sl Jalge 51 oS S dys LSS5 5
GAS 058 Ly i Sy Loamd 3 5 a3y IS G
oS jrian Joab 3| e Ls Of8 51 2aS ol s inpd o LSCES
b e S 5 Sy Aosn D spd b e o il
it )5S 5,50 500 5 800 5 oy oy 35 spum
ol e b IS s e 03 S35 550 sl ULl
e b sl b sl (3 e e 214 s L)
e o ) (Al D356 (gosk ssh e sl oa (4) IS
oY s b 5l e ol LB Aol Sl am (K5
S5 Gl an2B e o ls (STl S 2l b glos
JS slasls (4) JSCs 3 5 035 Gl 5 oS o (sla3

.L‘a“d&iﬁ$j)ch“)bdg6|ﬁﬁ


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

137 131‘1424?5&*0 c1403 bbﬁuﬁj 3 }.ﬁg ‘Za)l.o.& crb.‘l JL.& gb‘ﬁ‘ djm"’: 6)}‘.'\5 3 r"lﬁ 4'.1}":". cb‘)K&A 3 j::.u') J,‘l;

e : s LA ﬁ_.‘_‘_‘_! BIRAS TESCAN

S35 2 a3 95 5 op sy S pslas -6 ISs

skl s g 5alS ST 255 S e b 5 2K s
(3 s S slai =3 5 (o8 S S

G i s 4 S5 selS S5, sl e LT -4 U
533 Ao o (L 0 els 0L O L -6 IS s L)

sl i A B C
Si 7/18 2/34 1/41
Cr 9/37 77198 73/16
Fe 77199 5/05 6/62
Ni 46/75 13/74 18/40

Lodas e 0L 1) i b e 5l s 20T (7) U
P Sl ol Ol iy e Y5 5
L o5 odimes SRl a8 5 IS5 ose o Ll il
G 03 Limed Al GRS S 5 e D)
S G el S b 255 (2SS B
B SE e ha) 4 SsedS 185, (8K S
yes sdalin 1 (7)ISe 55 ol A sl Ol s
AlS 5l S e sy 4 edd el (IS8 s
B a4 e Sslite pland oS 5 L (CraCy) oS
Ol 55 oo [28] pdns Lo s o bl a8 d LSCE5 ey
Al e S5 S o sl 5 o s oS S8
s 53 (CrasCe) p3S Ao)lS & Cod Gt (B
Slaiiys 5 mle AolS g5 cnl e 31 el 5B
Do ilen (Ni) S 28 56 5 (CrB) ps Slyp o255 0

35 sdalie el e g3

i
®
500 >
*Ni
®CrB
400 *Cr23C6
_g' 300
@
-
o
£ 2004

20 30 40 S50 60 70 8 9 100
2theta (degrees)

by g s 4 GaipedS b WSOl 5 A 5801 -5 s

S i b 5 38 b L sleis slasl () IS s
S My le mss s b (Sl oIl
s 05k 5 ol s (£760) SCass 2S5, S ke fad
Sl sl iS55 tlea (576) Ko 3ol (5l
(@)dsar s s 5 Wlds Lol (gl PAH R
sy a3l EDS Llend LT ol sdd el
3"C s S KO w e ShlS SAT Tl
38 pasia 15 "BY o5 S K5 L ey S Ly U
¥ Slsw, CyB lasl 5 IS5 51 pe A 5L sl slas
esS ks 3B ool sde SN pioman i 05 S
Glaid LS 3 oSl g 5 o8 S S L
Ol JSG gladils 55,0 5o sy S gy S AlS
a3 e

ks osa (K wie 5B) UG ool
e)lS o ph e ey sl 5o Ul o 2l L (EPRIPEE)
S s 5B o s S Sose & en S s s es S
e LS

CoSaier Sl PTA (os) ap Comd Slisens $3505855
D0 03 M OA 3w Lo a ar Sl das e 0L
8 S b adly (B pus a S RS b
S Aro ki JSGS el 5 bkl 5 asl alS
el adyn 5SS (g


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

131-1424955'4 c1403 bh’m-a} 3 J".‘.it!‘, cZA)Lm:A crb: dL.e gb‘ﬁ‘ 6)&.53’: 6)}‘.'\3 3 r"l& Aif:.s' ‘bbKaA K} }::.d) J:J& 138

650
550
A |
§ !
Z 450 i
) |
8 | —=PTA =0=TIG
£ 30 !
- |
® |
oo |
250 ]
03 02 01 0 01 02 03

Distance from Interface (mm)

Ly g3 oy 35 & Sl J3S5) 5S0be o by 2 -9 ISCo
R CHT

L iS5, Slobw 4 Cuglie -4-3

20l il o e Shy bl g siselS S 2S5,
255 [27-24] el oas 215 Sl s sW3WT 65,
oS 0313 1S 55 el prlaw S as) G5 SN g sSs Sen
Glos 4w 53 il o3l bl 3 e Ledly 33 555 @
S5 5 s LS sl w3 600 5 300 25 Lo
el el ool 0L (10) s s il

spb e odalie (>-10 U WH10) 1Ko g5 oS kiles
338 Bl 53 20 1l sles 3 Lewdly B (sladigas
Loshes Olo b sl sS4y 300
s e Ol Sy s Olas K84 ol Sus
31,8 ol 453 600 gl s el sdule @ sed 5o LSS
il wml 558 e 1353 e salie (5 B JS2)
SO S RCH - IRCH R W PR P S
S ol Cand Yo slos 5 ol sl 3 Ksed o SO
B 5 0 b 0 e 5 bS5l ax 600 cles ,»
ol Soke e by bl L Gl glales Aol
5 7S il Glaes g IS e ol S S

el (S aS o 033 S8 Ll

i

CLEFr

B
gkl oK 65%153@1;5,)%5\#};\31-7@
35S b a5 ole 38 =l K5 B B

ISy S e fuab
= ®
*
600 -| ®
1 Ni
500 ®CrB
| ®Cr3c2
400 -
g
2 ]
=,
8 300 ‘
=
@
200 o ® H ,
1 % | ® 1 ®
100 w W) I i* i
5 ® | i\)ﬂ ' \
IR VA | LW SV ST Y
0
T T T T " T % 1
20 40 60 80 100

2theta (degrees)

eSS e s a SIS SISy S 5 B N-8 S

b S5, 55 (e 32 dmslie -3-3

)UK 5o w¥ns 5 LSy, s ns Sk uolis
S s 53 A 0 S Sl Sl eld e s
OLE 1) glo3lil s 5 Ol Ol (2855 52 0SSk e
ls g Sl AN 4 s s a5 e e
el Jylos ramen 5 Gl 5 sbp SLS S LSS
e 03 W ol Sl (5 5elS 2S5 5 IS5l 8
(600 s50>) iS5, e slisl aglis .ol iS5, 3
(150 550-) Y5 4 Comd 1 s plp sler LB il
s e Ol


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

139 131'14249‘5& c1403 :)l:—«-ﬂ} 3 }.‘.?.L.I ‘Za)l.o.i crﬁb dLﬂ c:)‘ﬁ‘ 6)&-:"’: 6)3‘}3 3 c".\.ﬁ 4..1.}'.:.1. c:)b&oﬁ 3 }:9.9.) J,‘B

Seron Technolody  pisyuooc Sl W= 215 2

Seron Tedma\bq

-

o

AIS2300C SEI WD =217 20.00kv X800 50um Jl Seron Technology  pioovgoe sgi wp=2

J:uw&wﬁwjjadyjalswsi)wb)l«wj)u lng.w
53300 los 3 b Slde (o 5 ) Jasms glos 55 Jiale )

(5 50) 42600 los s Ll 5lam o 5 5 ¢)

S a0 (S8, 5 L) ol e Ges anlie
(13) U< o5 ks 035 20l e 5 (12) U2 s
Do9) 35 A U,L"L»)'T Sl o s il sl enls sl
Ll dilesls 0L 3 Sl 1y GleSh D, L8 ()8 28,
23 S O3 e 5oy L Ll L 30 Obe ol 2
03 aphien oded S0 gles 53 b aslie 53 455 600 (sles
05,50 30-35 50> il Ges JEsy 93 a3 BUI gles
390 4 Ges opl 4z 600 sl s S S s o
Ol 05l i 5l S i, ey e 05,500 50

0

Seron Technology

R A

Seron Technology

Seron Technology Seron Technology

wb)‘mwmwﬁwjjuéj)wb)ujju lOJgM
318 ol a5 300 glos 55 Jisle 3w (o 5 D) Jasms glos 2

()ja);\;dﬁb@)sﬁooLgb;);ui'.il,ﬂ)'\.bu_)(;)C)

gl 3l s oA oS S sl (1) U
ooy dilen s oo OLES |y il plaiS 5 55 53 (2S5
53 el ol ol laa slos w53 il LSy 3
s Olilx il bl (o1l ca-ll) e
i 5 ki eSS 3l 8L Kl e o 30
5 Solseal bl (11 G—ll)d&i o3 il S,
Loy b3l vl 5V oed slos 5l 30 45 odd 3 Gras
5wl gt Rl Gl asb 5 e 4 600 4
b g des ) s e 5 e eSS bl

.&;.w‘ ﬁ-’\n—“ﬁjﬁ‘&“—ﬂ”‘j&‘jﬁ)‘)ﬂ


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWST1.2025.11 ]

.Jﬁf&pb—aﬁjjaéﬁk}gﬂimﬁu“&)ﬁwwcb,ﬂ
M_Jba.ajjidt.a\}la_du:):&ucb.ﬂjlgblwg
L Sbls 13 110 JICal 31 el sy ol s o i

S e b1 s 5 il e o

01
0.08
® EPTA  ETIG
N
1]
& 006
5
5 004
B
0.02
. ]
25 300 600

Temperature (C)

);wmw_,éju:..ﬁjw_,éwsj))sffwlswuﬂ-l:%&(.&
Cilises clales

& S 4onsi -4

ol Cwlie 5 e s G L agn cpl o
Sy dulp b s B sals ST 2S5, eslusY b
N N5 S5 eSS b s LDy B a5
o odal sy 2 et s Jlesl (S37) oS el
Aol 25

S o el sl (S S, R s e e -
£S5 Al s ops S Abs SLSS s ks o
A8 plls 2S5 pgs e 3 Rk o s
S5 LS Al ey gy 4 e ol s
L (o 5 DIL) eS8 AlS (xS 2, 2 5 CrasCo
G5 3 A 2 amd oy A S GG S S
A AU s a5 6 e 2S5, e (S S,
ROICHH

300 (3L (sles aw L3 Sews S35 2 o b Osel -
St PS8 3 G SR 55 A 3 A el 4 s 600,
P RCH PPN PR IR P ISR P I ACH O
55 300 5 GBI Glos 53 3 plewdly iy 4 SpelS

ale 4 1SS e ey 4 e S 2 Skes

@l 8 S

[ym]
s, s
Smohowon
Soocooooo

I ATATY)
Shdh
cooo

00 0.5 1.0 15 2.0 25 3.0

100 \\\/ 300
-15.0

0.0 0.5 1.0 15 2.0 25 3.0

10.0

0.0
100 |
:g-zo.o H
300 |
400 |
500 |
-60.0

600

0.0 0.5 1.0 1.5 2.0 25 3.0
j&..{.’iw}édjtsk}s))&jjjs)bﬁbww)ﬁ'lzjg
600 clos 5300 (glos (BUI (glos tilisen (glales 53 sleodly g3

el 2y e ok sl s a3 600 (gles 34

oz 53 a8 sls Ol (il e g Sy S Sl
S I 53358 e 0y 2S 55 53 OLALE bl S b
SO S5y Sy 5 s el Ll f)ai&ﬂ YU b 5
L olseal 5 B g Jl e col (Sadly IS0 08
slae 3 &5‘54. p OS/.L.S u:il:' PRI B UNGI 03 5y 3
53 3l ol VU glos s &S Jl 3 555 e sl Rl


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWSTI1.2025.11 ]

141 131-14242“ c1403 QM} 9 kiti ‘20)\».5 crAA JL-: cO‘ﬁ‘ 6)&..‘2}9'- ‘5)3\;5 9 c_,l.ﬁ “irﬁ cOb&qA 9 j?'u') J:_Ja'-

8-Das, C. R, Albet, S. K., Bhaduri, A. K., &
Kempulraj, G. (2003). A novel procedure for fabrication
of wear-resistant bushes for high-temperature
application.  Journal of Materials Processing
Technology, 141(1), 60-66.

9-Ramachandran, C. S, Balasubramanian, V.,
Varahamoorthy, R., & Babu, S. (2009). Dry diding wear
behaviour of plasma transferred arc hardfaced colmonoy
surface. Surface Engineering, 25(6), 440-448.

10-ASM International. Handbook Committee (Ed.).
(1992). Friction, Lubrication, and Wear Technology
(Vol. 18). ASM International.

11-Balaguru, S., & Gupta, M. (2021). Hardfacing studies
of Ni alloys: a critical review. journal of materials
research and technology, 10, 1210-1242.
12-Gurumoorthy, K., Kamargj, M., Rao, K. P., Rao, A.
S., & Venugopal, S. (2007). Microstructural aspects of
plasma transferred arc surfaced Ni-based hardfacing
alloy. Materials Science and Engineering: A, 456(1-2),
11-19.

13- Hsieh, C. C., Chen, J H., Huang, F. T., & Wu, W.
(2013). Sliding wear performance of Fe-, Ni-and Co-
based hardfacing alloys for PTA cladding. International
journal of materials research, 104(3), 293-300.
14-Hemmati, I., Ocdik, V., & De Hosson, J. T. M.
(2012). Dilution effects in laser cladding of Ni—Cr—B-
Si—C hardfacing alloys. Materials Letters, 84, 69-72.
15-Savanth, T., Singh, J,, & Gill, J. S. (2020). Laser
power and scanning speed influence on  the
microstructure, hardness, and slurry erosion performance
of Colmonoy-5 claddings. Proceedings of the Ingtitution
of Mechanical Engineers, Part L: Journal of Materials:
Design and Applications, 234(7), 947-961.

16-Zhang, H., Shi, Y., Kutsuna, M., & Xu, G. J. (2010).
Laser cladding of Colmonoy 6 powder on AlISI316L
austenitic stainless steel. Nuclear engineering and
design, 240(10), 2691-2696.

17-Das, C. R, Albert, S. K., Bhaduri, A. K., Sudha, C.,
& Terrance, A. L. E. (2005). Characterisation of nickel
based hardfacing deposits on austenitic stainless stedl.
Surface engineering, 21(4), 290-296.

18-Jiang, M., Jiang, X. P, Huang, J. G, Sun, X. F.,
Zhang, J. S, Ge Y. L., & Hu, Z Q. (1989).
Microstructures of laser cladded iron-, nickel-and cobalt-
base coatings. Materials Letters, 7(12), 453-455.
19-Vanaee, M., Ardestani, M., & Abbasi, A. (2019). Gas
tungsten arc welding of direct quenched wear resistant
steed to plain carbon steedd and evaluation of its
microstructure and wear properties. Journal of Welding
Science and Technology of Iran, 4(2), 13-22 (in Farsi).
20-Shayanfar, P., Daneshmanesh, H., & Janghorban,

oo b GsslS SiSs, ays 600 s s Ll Loslis
213 55 S e Soeslie pSS e B

ol 05l il sles 53 (S S s Ry sn s 5o -
ool Sl IS s WL gles L3 5 ke OLS1 >
38

S g pS

Sl O e A o805 ot y5 Soslae 5l s cns
syl 3 b alags slhel 3 b 3l Slids Jbo olex (sl
LT Ol 5l en 5 SCU.EM1400.322 a5
Sl 53 Ognder LK e &S 5 3 md; Lo, edige
S 3 PSS s s e W el S Al
235 oo S 5 Gl Ul sleadly

@\;.a
1-Reinaddo, P. R.,, & D’odliveira, A. S. C. M. (2013).
NiCrSiB coatings deposited by plasma transferred arc on
different steel substrates. Journal of Materials
Engineering and Performance, 22, 590-597.
2-Wu, X. (1999). In situ formation by laser cladding of a
TiC composite coating with a gradient distribution.
Surface and Coatings Technology, 115(2-3), 111-115.
3-Harris, P., & Smith, B. L. (1983). Factorial techniques
for weld quality prediction. Metal Construction, 15(11),
661-666.
4-Ramasubbu, V., Chakraborty, G., Albert, S. K., &
Bhaduri, A. K. (2011). Effect of dilution on GTAW
Colmonoy 6 (AWS NiCr—C) hardface deposit made on
316LN stainless sedl. Materials Science  and
Technology, 27(2), 573-580.
5-Kaul, R., Ganesh, P., Albert, S. K., Jaiswal, A., Lalla,
N. P., Gupta, A., Paul, C.P. & Nath, A. K. (2003). Laser
cladding of austenitic stainless steel with hardfacing
alloy nickel base. Surface engineering, 19(4), 269-273.
6-Corchia, M., Delogu, P., Nenci, F., Bemondo, A.,
Corcoruto, S, & Stabieli, W. (1987). Microstructural
aspects of wear-resistant stellite and colmonoy coatings
by laser processing. Wear, 119(2), 137-152.
7-Lim, L. C, Ming, Q., & Chen, Z. D. (1998).
Microstructures of laser-clad nickel-based hardfacing
alloys. Surface and coatings technology, 106(2-3), 183-
192.


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

[ DOI: 10.47176/JWSTI1.2025.11 ]

131-14242“ c1403 QM} 9 kiti ‘20)\».5 crAA JL-: cO‘ﬁ‘ 6)&..‘2}9'- ‘5)3\;5 K] c_,l.ﬁ 4?.}':'5 cOb&qA 9 j?'u') J:_Ja'- 142

24-Navas, C., Colago, R., De Damboreneg, J., & Vilar,
R. (2006). Abrasive wear behaviour of laser clad and
flame sprayed-melted NiCrBSi coatings. Surface and
Coatings Technology, 200(24), 6854-6862.

25-Li, Q., Zhang, D., Lei, T., Chen, C.,, & Chen, W.
(2001). Comparison of laser-clad and furnace-melted Ni-
based alloy microstructures. Surface and coatings
technology, 137(2-3), 122-135.

26-G.W. Stachowiak, (2007), Tribology Research in
Australia, Tribol. Online 2, 14-18.

27-Kwok, C. T., Cheng, F. T., & Man, H. C. (2000).
Laser surface modification of UNS S31603 stainless
steel.

K. (2020). The effect of overlapping percent on
microstructure and mechanica properties of laser
cladding of Inconel 625 powder on ASTM A592 stedl.
Journal of Welding Science and Technology of Iran,
6(1), 147-156 (in Fars).

21- Kashani, H., Amadeh, A., & Ghasemi, H. M. (2007).
Room and high temperature wear behaviors of nickel
and cobalt base weld overlay coatings on hot forging
dies. Wear, 262(7-8), 800-806.

22-Kesavan, D., & Kamarg, M. (2010). The
microstructure and high temperature wear performance
of a nickel base hardfaced coating. Surface and coatings
technology, 204(24), 4034-4043.

23-Ming, Q., Lim, L. C., & Chen, Z. D. (1998). Laser
cladding of nickel-based hardfacing alloys. Surface and

coatings technology, 106(2-3), 174-182.


http://dx.doi.org/10.47176/JWSTI.2025.11
http://iutjournals.iut.ac.ir/jwsti/article-1-481-fa.html
http://www.tcpdf.org

