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PHASE CONVERASINIS I.1 STERL UNDER THE IIPLURNHCL 27 A BEA™ TRO A
COUTTIUOUC=-ACTION LASER

A, I, Barchukov, L. I. ™Mirkin

Studlied 1s the influence on steel o an Intense lirht bear of
a continuous=actinn laser. etallorraniic and rent~enostructural
investirations and measurenents of hardness showed that, denendins
on the commosition o° the steel after Iirradination, we observe e fects
of coarsening of rmrains, decarbonization, hardenin~ and anneslin-~,
The 2ction of a continucus laser radiation is comnared with nther
tvmes nf action on steel,

The action of a laser's lirht nulses on steel, ns 135 Inown, can
lead to hardening of annealed steel [1], secondary hardenine n© hnara

S nther off%cts of heat treatrent, 74

Aened steel [2] and » number o
was AT interest to study the action on steel o an intense 13¢ht
»aenm nf a continuous laser,

Carbon and alloved steals of wvarious commosition vith vorioue
nritry of Lreatment o the surface were subiacted Lot he nchicn ~°
a beam o a contiinmnius COs lzser (ID radintion, waveleneth 197,90 u),

*hrimed vith thie 1id AT a concave rirror on the surace n® retal
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Fardenine effects, Jtrensthening =27%2cts due tn hardenine are
ohserved in steels thich are haridened well in alr, A5 an example, let
us exanine the results acnuired on the “ast-cuttin- steel 19, The
initial structure o the samnles is ~sranular nearlite with A hardness
o™ 300 Yﬂ/mmz and cartides, After irradiation and cutitine we see that

the zZone with a chanred structure has a lencth of arout 3,5 ~-rm,

.

The surface zone (zeone 1) o® the crater has a dendritic structure

a)
itk A nferohardrness of 7(5=025 k5/-m¢, Annarentlv, there nccured in

R

this 7one hardeninr rom fusion with fthe “ormation o a martensite-

T larre 2aul-

austenite structure, "urther, there occurs the rerion o

o
axfal li~ht rrains with a nicrohardness o” CU5=765 13 /rms) which an-
narently carresnond to the troostite=martensite structure (zone 2),

"Me nllovine zone with a larre arnount o” troostite has darl ~rains

2
with A micrnhardness of 550 1%/mm™, then there occurs the thin larer

. , 2 .
nf tronsto~=sorbite with a hardness n” 320=470 k*/rm® and, “inallr,

the inttinl structiure, Sone o these structures ~re civen in “ie, 3.

Tirure 3, Structure of
and after irradiation:

awndenine of steel 79 rith the in“luence nf a continunus laser's
benm 13 also sunprorted bv the vesults of rentrenostructuresl investi-
v e e

~ations, Thobtorrarnhine o rentrenorrams was done on the URS=50 I70

qevice in the radiatinon o7 an 1ren annde with recordine of Intensity
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a secintillatiern counter, Defore irradiation, =
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Fh%achs o7 cocondar hardenine, Lot us oxanine the results o
ralintion o7 fastecuttine 3teel sul:facted to mrelinminary nardenine,
In tmis aase, the initial sfructure cecrnsisted n® martensite and a9
1nren anunt o Tfre cartides, The miovoheviness vas 710 kﬁ/ﬂhz n
wora 1, elnse o the surface o Ilwradiation, we nlserve -artons
it A esarse earbide lattlce, and hardrecss ‘nevesnses Yo 150 L
Uehind thinty aren ~rn contafnine Tine ecarhiin
’nvnlv.-'#-?,-,\:-. Arna e~ DT 1‘-‘//.-‘-m9

. RRPR S f ] TR J .
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anten 07 Temadigbdinn o henh-tvented manmlea, Tho were narci
clenmlr asnarent, with burnir-=thrauehy o 7111 made o
staeal I (1,77 ), vhieve £he dlimenafon o7 thae annetleld :
32 raral sertineters, Tridicabors of the sresence o anneslins cora
merivod Tafll Lo motallacrnanhita angl Tawvatr vveans,
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