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— S
e present staikkard pertatng cu it -l L] @alibrated and
ed oslecl {wi hoor wichoul drawlng} having

s lal surfaoe~Linls

U5 Tors o dhileknfigs 1o and brnrna Times BDO nr meant for mamnafactur il
4 - r

liere, bulls anl rellods F heaprims.
Jdy 1

[ ] . '
Sroo] shouwld e omifosturad 11 elecbkois ol wamilg furnaces CpRen

Liearthiurnnes or by oleckhois 5oy remellbing process,

hle shgndurd relates to ireob, slabn, wipes, sheetd, Lorglaad,

yoent BEing sned rollad atnek ant wire as bar s nolms [or chomical

-

composilblor are concerned,

1.1 Dall=Beuarimg stecel is paeBactured 1o grades L= 5, Wl x4,

L Lo and i 2000

lir &: Lebtars and nudbees Lo cade Aopignatlions denote the followird

W - ppromlas allcy.

1,15, 20 - chromlun cobtae (0,45 1.5 2.0 by walght
F

A= allicon and manmes uil Ll1oyy

Lid = b the end ot grade - produeed by glectyio slag

st
Sy

ramelblng préreib.

1) - 1n the beginning o7 the grade — pearing
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2. Ausortment

sl bundles of round, solale

e
]

9.1 Gleel is manwfactured Lo back, sbol
ol pastanculare sectionsg.

2.2 An Fagards 2hape, sizoes and wlerance, stoel hould ooniorm To ENs

requiramaents ol

Gl ZEIO0-T1 - for haot=1olicd _‘Gl.m;;i.dl nlbzal;

IJUI;‘JJ.' 2531 =71 - tor Lot=robled cpuabs miienl ;

S ﬁﬁ?ﬂw?? - for agusie Billetag

SeUm 103-75 ~ for hoterollad strips;

SugT 7417-73 - for emgllbrated scundi ol acodracy class 4 with .
sddltlonsl slwes in arcorduance With fandotory Qnnexhts 1,

L3t 14955%-1 _  1or rounds wilh spocial surface finish of accuracy

slans ¢ of group B Qni
2.9 5rasl snould be manufactursd in the Fopdlinelowy langthss
72,0 to 4.0 m ~ nobt-rolled rounds with dianeter uplo 25 mioy
3.0 to 4.0 m = hoterollad rounds with Jiameeer ﬁbDVe &5 mn;

ad

-
2,0 to 4,0 m hot=-colled sygdacas;

1

3.0 Lo 4.5 m - calibrated abeol with speciadl sariace Eintsh,

Mot more tnan 10#% of a Bateh bu g weltit may oonulal of rods of Jlonetel

or thickness upte 85 wo and leajth ot legss than 2 om.
steel way be manufactured with 1?ﬂihh upta £ e with the customer's

CONCUE T OOE . f

9.4 Calibraced steclyith special surface Zintsh of dlgpeter upto 25 mn

Ay e mgoifacturad as vols or bundes and sbove 25 mm -~ a3 rods.

3.6 Burdles should welghti

50 e 100 ky - [or steal of diamtel weko P2 wumg

200 1o 5on kg —- Eer speel wi dlageter alaoye 12 .

Hob et Ean s of dhe Lacch oy wedgnt nay comlst of bundles of legsel

weahaght,
2
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5.5 internal diamester of handl s should Ded B

- horerolled steal

5 to 250 mg for digustats froaw Foro 12 MG
7H0 te 1100mm dianetars ovel 192 ualy Zd com

pulibrobed ateel whth spsiial aurtas firich

Ao ot BRI for diameburs apbo 5 hLk

*

550 Lo 850 me For Al amebers owar 5 TO 12 Jnt
750 1o 1L00mw LOT Alamebers ovael 1% o 25 nad

2.7 Curvature in hogerolled annedsd cods and skrips gnould ot

avoged C.44 of the lendth.

curwaruee in hot-rolled roda shaud be less Lhan ©.2% of Lthe langth
\p order lo qeek aug bomer! 5 radqul renent Log manufacturbkng roller Q1"7“
L

Uudrinﬁm an anlonatie lined.

oogl B0l=T8 kage 3

Curvabure in calibrated Shex] oS should ne excoeds

o.24 of rhe length fow code of diam=lber upke 25 Ty

-

1.1 w ol thh langbh for rods G E Liometer ouweld 259 mn.

purvakure in steel roda with sperial sariface Finish should not

excesd 1,05 % of tha length,

5.3 gnds of rods, bundles and s rins of hat-rolled, calibrated pteel
with sgecial surtace £inlsh should b trinned or proyken without bends oF
WYL S . Gurrs and varpdng of onds arz zllowad in hot-rollsd sthel to the
swiant thut they do nuk rasal T in”thz profile orxeeeding the 0lus tuleranca
in diamster and thickness. 10 1t cuse of nalihrated gteal wkh gpecilal
surface Eunish those defects should nat result Lo the tolersnce in the

nominal aimension helny ?xceedad.

. - , . . _
cup formation at whe end of +he red cuused as 2 rasult ©F straightenin
on cbligue rolling achinas (aes not constitube grounds tor rejection.

Uow—cuktlng s not allowed.
of hot_rolled non-annealed rods

pnle; Upko 29 ruds out of each *heat®
3
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. L1 .. K :_ R -:I, 1 Lo i . )
may have ends trlimad by gas-culting. . | T , ) ; L T
2,9 sicpe in end btolmnlng of hot-rolled calibraved eods with } o ! e
, i L
spectal aucfoce Finlsh should roet exesxd: o , : K
3,1 cf diameter - Fpr cods of disnecar opte 30 mm ' '
P I N
S mm - for rads of dlameter above 30 . ' ' ' ' L y Lo
| ’ . N
3, Techinleal Reguirencnbs !
3.1 Ball Dearing stegl should be Memfsctured in accordance Wwith the . : - ;“.,.\\%_\*- ' P ; ,
! ~“\ 1 [
requirements of this standard. C : ; .
. T - i

1,2 Chendoal proparties of stael sholld cenform Lo the nopms, indicated : .

in Table 1. | ' _ | i o .
. * Tabl& .1 - I ) I ;i:." I . '
proportion of varlous elements by waiqh{:. ) : . . . . . o :
Greel ' , e ’ 3 . N R
grade Car- 31llicn ' Mﬂt'lli_;a—! Chii- Sul- | Phos- Mle-| Copper |. Wiglko ' L ' | -
Bon nese miun ptar phocus kel ' ocoppe C .
' | ’ ' - , '
Not more thalt ! ; W : : \
. ' . . ' , |:I.'
. . _ M
i s | 0,95 0.17 £.40 L.3n [ o.c2 ] 0,027 0. 30 0.2% o, 50 ' . ' . , o
" | 1.05 .37 Q.40 | 1,65 o : : K R :
3 1 - .I . - ) I |
Wxisor | 0.95 0,40 C,50 |[1,30 |D.02 0.027 | Q.30 0,25 0. 80 - . R
1,05 0.B5 1.20 1,65 I : [ .
L'l—l._"‘\;i] El_g-:j ﬂ.15 U*’].EF D.H‘E D.UE [}lg?-? D.Eﬂ ':'.25 ':'-5":' R , ] - { o I :' _I._ , I
1,05 .30 030 0,50 : : e T EEE 5 Vo oo
) N ' i Ii |I ' Ll
wiw 2ocr| 0,90 0.55 1,40 1,40 | 0.02 ugr? . | C.30 0.25 G.50 . : A
1.00 D.B% 1.70 1.70 . : . S .
R - S E. 2 — . : - L !
¥ 1 '\:\T ' b
Page A 05T 801-7H f - ] _ “\ %\ : | |
3,2.1. Sulphur content Jhould mt excead 0,01 and phosphoras G425% : vt o L - -
in steel, cbealped by pla=trio slacj ranel el ng. b : . . . - o |
h 4 1 I . H " K ' i I o
- iH
. g |
\ - 3 .
. . | f ,
I - : '.:1!.'
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Page 4 contd, -7

Narrow limlts are =set for steel oi gisds pLALSC U having cross—
gectlon over 140 mn meant Lof canwfantur og canges Lall-bearings;
Mmanganege cuntank - 1,00 ko 1,200, chromiun coptant - 1.40 o 1.65

and ailicon content — D.45 Lo Gafia 8,557
F.22 Copper captent may gooupla 0,30% by malntaivlng nobng of total

copper and nickel aontent not alewva 3, 50%,.1n the case f open hearth sLeal.

1.3 Ho:-rolled stesl may ke mafuEaeured as annealed or non-annealed.

hut callibrated steal Wdbh speclal surfacs Einish st he annealed,

callbrabed steel with spegial surioce Flhibsh shou.d ot becowe culd-hurdenad

a5 o regult cof surface machininmg.

3.4 tmllf aracks, laps, rell contamitations, olistera, rolling £flaws

~, ) .
and tears ace nobt allowed an the surfane nf hot-rolled rody and gLrips mzant

fzr hot proressing and nDlﬂ'sTamang.

surfoce defects should be ramtl[led, Dressing depth should ook gxceaesadl

half che boleranse i Almenslons reckansl £rom artual dimepsion for reda

or strips of diameter o Thicknass lass than 80 mmy

tolarsn~e reckoned from actuul slze for rds of diameter 80 ko 180 Oy

5% of nominal size but net rors rhan 15 mn for rods of diamster moLe than
130 nin.
wideh of dresged pastions should nes be less than £ive tlmes their depth.

nefectlve portiens should not e oat off.

selon scrakches, rip,.les eto} oOf

"

nefects ,0f a mecnaniral nature (}ﬁﬁﬂﬂ

dapth not evceeding hall the LOLeNGACE in the depth nzed pot ba Lrimmead.

1,5 subface delgcns of depth not syrmeding half the tlerance in dlameber

or thickness reckoned from the aptual dimension are sllowed on-tha suriice
of hot-rolled rodsy and strips, meant o1 nold machining {turnind, millinog eto

1.6 Defects are oot alilowed on the surfane of steel with special surface

Eipish group B[ . Indlvidual surface jefects of a mechsnical origin Lying

not despar than half tne Lelerance in dameter gre allowed for groug Miz) -

'\.I .
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Laps, secratghes, ecrazks, obliquse trimmincs, slag deposlts, roll
Dlow hoLeQ inl eontaminatians are no: allowed or the suriace of
callbrated rods meant for wanufactunng parts by npsetbing.,

Indlvldual winer saratohes, rippes, s1.3 deposits, ind;g.‘ations,
Glorgue trlmmingz, tricaes of ﬁbrusiﬁz'trimming not: oxcecding 1 H of the
diameber ars allowaed on the Surface;f ol ibicated rails, meant for manu-
tacturing parts:l. by turning, Depth o defacls Is reckonsed from the nominal
uize,

3.7 hJiL‘Jt—Il."Cll.lL-':lﬂ noen-anngaled stsel of diosmetre or thisgkress upto
6O mm Llnelosive and calibrabed steel with sweieigl surface finish, meant
far forqinmg or stauping gnould withioiand Hpeet bast, Hoo-rolled Htégl
la tested .n not copdition gnd calivmced Jreel Wwith speclal sarface
Floilsih in gold ronditlon. Noticeabl: defects should not ba present on
Ll gpset ﬁpegimﬁnﬂ.

1.4 aunnealed hoi-ralled, E:alibre—t&r] st-el er.l'lfspecial surtace finish
shouldiave hardness as Sollows:

AR 179 o 2C7 (indenlbation dlainster 4.5 to 4.2 mny - for grade WX15,

ﬁﬂ 179 Lo 217 (indantatlon diamster 4.5 to 4,1 mm) - for g{ada Xl ear
and Ll X2030f

3.9 Traceag of shr;‘i:::k neles, peszllng off, plgeor Loles, blisters,
flakes arl foreign incluslons vigikle withiout the uase of magn-ofylng devices,
should net e present in cthe nuerosfmetur: 0f ready-made metal {rods, =trip:
and nunAles) . J

SGaneral goroasity, lﬂcaliﬁéd non-miloemicy and licuating sguare not

exceeding tiv: norms indicabed in able 2 qre;allmwed.
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Mugidmom permissible number of palnts 2 , - ce P L C Y

Rod dluameter stasxl From ) ' _ i h

ar thickness
i

efent

Vacuin mlectric are, Blectric slag 3 X . -
Open heartl Eurnace renielting ! C - ) : ;
furnace ] ' . - .

Litog s ‘ Cow P
N . . .

W X13 I X200 T : \ Y .

- iLXlazr S : .

—— J— - 1

Geaneral : ] i —_—
pﬂrﬁgqity . 30 and ghove 2 2 1 ' coo ) . . - o

Locallued nen- I b2 9% irok, 1.
uniZorm] ty 100 and abova 2 2.5

i

L J

un
e

e, '

Liijuwabiog : . . o ks P . e
Sdare : 30 and ghove G5 G, 5 Mot qllawed 3 : : ' ! '

L "':f oo ' g

i e — b

Lage 6 U3t 50178 - S “
Steel ©I grade X153 and X150 1y gupplied with strandardised ' - ) - . :

magnllude of dsfects, dotermluuble inikoms by magneble testing method, i . : ’ o o

=

Inspection nethods and norms are sel. ty mutual consent between manufachurer ] ] ' . -
ol custoner bae ftem nomenciature s left tu the customer, . . e . I

3,10 Frachare of anneualed stec) dould ze howoogenedus, flan-grained, . - !

Parcelain Like and free frogm overheating, shrink nole raesidoes anod Flales. ‘ . ' .
1.11 Fradture of hardened astecl mst he nomogensous, Elnegralned,

soreslain-lika and fras from overheatlny, slhirink btole raslduss, f£lakes or . R 1% I
: .- !

Ineolucifong visible o the naked eye. : )

. : , g ' : i
3.12 Degth of dacarbonissd laver (Eecrito gl trahglolon 2one) on i - ! , |

! Iy ) ! v
wilher side should not exceed the folliwlng veluss Eor hocerollsd steel {wikth . | - j -

w

ar without enneallng) . ' : Do . I i

0,40 mm - For szeal of dlameter or thicknoess over 15 aptd 30 mm : : '

0,80 i - [or shesl of diamster orf thickness over 0 upko 50 mn ' ) -
0,60 mo - for steel of dlaweter of thickn:as over .50 upto 70 mn , . . '
0,85 inn - For steal of Alamzter or thickne.s: ever 70 upbo 104 Tm ' : :
1.10 wm = for steel of diwc-ter of Lhickneas over 100 wpto L50 o, ’ _ o ' . a '
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Rods uf digneler or thlioknese over 150 e are not choeciced £0F
Avcarbonicacion.

3,131 GLepth of decarbonized laves should not axioesd 1 % ol uhe ood

o bk ke of

diameler [or groovad, steel.,

‘Decarbnnization lg not allowed L steelhoving specsicl surface finlste.

.14 Mlerostruacbure of not-rollsd amneoaled steel in rods of dlamztec
v hicknass upte and lreluaduing BY o wnd wk ralibroced steocl wleh apecial
aurfacs finish snoald consist of wnifnfonly distributed £ine-grained
prarflite, nob exececding:

1 poinlLs for s.tael of grade WL}, and

5 poincs Eor steal of grade W Xi'Wand W x2000

w

3.1% Caerbide laklhica i not allwed in the aloroatructuere of anneal .l
yrpzl 0f diguetar of thickness upto and including 80 mm,

Curbide lettice deposit should met excerd 3 points,

1,1A4 Struckdinl banding and caride 11uatica shoguld not exnesd the

norns sproiZied 1o Table 3.

31,17 ates=l is rchacked for contatinabion of non-metalllie lnolusions
By max loum gradatlon polnt aceceding to scales 1,2,3 oz this standard

Upha 01,01, 1982 and ghould coniorm b orile rorms spechfied in lable A,

- . L .
_EE;"“' PRI ) eita o Pable 3
' . :1b inta
Rod dlamatar Maximum permissiblae po
of thlickness Tyre OF produe:
frul ! Shractural carbide
i banding liquation
all sizes Calibrated stesl wity special
gurfaca flinish 2 2 1 1
upto 85 Hot—rolled, annealed stsel 3 2.5 2 1
tlzte 140 Hot-rolled, non-annesled stool 4 3 3 2
Gver 140 o~ | 1.5 k| 2
n

@




Hote; Theze noIms ars aopleved Ly ojpeuns S0 honpogentng heab-treatment

e

Page 7 cGnod,

For stesl of elwebele slay vemziting pooasss boaving dianetss or thigkness

HO mm oand e,

Table 4
e e et o e rrn T 1 e _ R
I - 1031 ] c )
Mealwing ! Aad diamater,w Group|— [EinL _if _PE
pLUCaE S | “= inck“ﬂ“ﬁ Tyle ok azesl Ho, {(Oxide | Suluhide | Globul
! ' I
l Hot more than
© glegorpis upﬁa 403 1ipel, | Cotd-drawn 1A bhocos
arc furnaces ) rarled anneded I Z 2 2z
wlth wacuaum; L _ _ 1
Opwen hearth
furnaces Joi-rallsed mn-
onnsaled TI 2.0 2.5 2,5
Dvar 47 Told-drawn gl I:1 2.5 2.5 .5
upko 80 inel. ] heterolled amealed
Hotwrntled mwin-
annealed IV k| 2.5 3
Oyer BN Hotwrolled mn- i
annegled i 3 3 3
Elesctric aplo 40 - VI 1 1 1
slag
remaltlng over 40 - VII | 1.5 1.8 1.5

locas

tndividual excessas {poinls ax”aeﬂng the values indicated in Table 4)

are allowed Eér 3teeis of z11 GIGUQB,Iexcgpt the Flrst =o. the extent given

Ll 0wz

One excess in respect of one of the iwlusion types

1

in respoct

of oxide and sulphlide provided 1t does no: oxcoed half a polnt for ruda of

grong 110,

e
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Pogge B GLFY 30178

One excess in respect «@f bwo type

nroups 1L, IV ard Vi exeoss by half a xalnt on

Of o Single type DI
Besidaes evalualion Ly the g iowim Jradazlon pelnt,

' evalunted by the average grad

of eack speclmen 1o acoordsas

e with the noons in

the welt in terms of average gradation poelnt are

document, Evaluatlon by average gradaicn golnt

ari eonducted for the saka of date arranelatbtion.

v - r
< ()

s of tnelusions fol rinls GfE

one specluen in respect

inplusion Eor rods ol groups VI and VIL.

esch melt 1

alicn punitt from che mEximan evaluation

rabla 5. Bvialuation

resulty of each spealmen bn tecms Of e inn gradatlon peints and cf

given in the accomnpaning

is,ﬂptlanal L Les OL,0l.1568:

—— e —— - o T
[ . .
mMalrlng tod dliamneteld Numper as per
proceds Cr bhilekneszs "
o Type of steeld G Eadp
i He. Gxide ! sulphide |[2lob
Kot were thap
!
Ir elecorle | wpte A0 1kcl, cold-drawn ond heh- |
arc furnuoced rolled, anmnaled T 1,75 2 1.5
wlth N —— -
W a i, _
QPJHheﬁrth EFure Hot-rolled aan-
naces annealed It 2,25 2.5 2
aover 40 cold-drave and
upto b hot-rolled, TLI | 2.253 2.5 2
annealﬂ? -
j-TT T 7 -
aver 40 Hoterol lad, nen-—
annealed v 2.75 3 2.5
gleccric gpta 40 - N 1 1 1
ylay Comel~ ,
o0y above @ - VI 1.5 lab 1.5

————

—_——r -

7.18 Miscroporcsity of stael should et exces

Table 6.

4 lpe nocma, glved in

e
" ili.lit'._r

Foorih
IRy,
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-

Table b

kod dlamster

Typa ofr produre af thicknens,
[nre.

Micrapaorosity
in namoers
not re chan

ocanlibruted steel with special

surlface Etinish All sizmu

Hobt-rolled annealed steal O =nd la3g
nbove b

w0 -
upko 85

Blectric alag remeliing

anpnealed steel. All mizes

Horzrolled, non-annaaled sreal —do~

Not allowed

=0 -

Hot allowed

3

——— T — i

1.19 <alibrated gteel wlth Dallier oo

by mitual consent betwgen the deufa

cburpr and the AUStQMEL , b“’

surface may be manafactured

7]

aCsT BOL-Td Paoge 3

3.30 If the customer sC deslres gcacl L3 m
&) ta more skringent gpucifloat.ons as

(maxlman jradation point for structural bandiik belng

non—antealed stael with
ko more striogent specifications
gradation points lower than t
oy with high purity in repspogt 2£ £an
d)  with hardenakility conbrol & ro s
!
o e blian 28 ming
gy with high hardenahiiity achiocv- d Eur
n.d: of manganessa apd 1,50 LS 1,654 of chromiuaa

L
whth 1,05 to 1,204 magancss

rod diamater or thickness avel gh

arl 1.580 Lo 1,850 cravcniwm;g

ann Facturad: .

15 to stractural BanclL g

3 far notercllad,

bo 143 mm ) ¢

a= to macrostructu:a‘?hith

hos= imicatad 11 Tatle 2.
~metalllic isclusions:

o navinng diometer oF thiclineas

staoel WXLS wilh 0,30 to

and #or stee=l U wilh ol
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£ wL Lk normalizad narbidellattMe 11 ~oda wE Lukowness oL dLamztel

over G to B3 omun;

g] wlth macroatructurs conerol My Linear macratemplates.,

Mormg ag pEr paAras. bpa, £oand o e sob by mrbual consant hetvWeen

Lhe rustomer abcd napnfasLucsr .

4, seraphaica Hulzd

4.1 Steel is azcegted in batehsi. & hoteh should consist of rods,

sirips and Lupdles pf iha sang melt, same Size and same moe of heat-
roeatinent . Melbting process 3 fndleated in 1he sccompalying o0 UILEnT,
4 Batoh of alectrla 5149 camel bed atel shauld sonsist of rods. atrips
il pdles af €00 Sl giza, aaue 1=le ol I oral=Ereakimnt, obtalnad Eroa

J - f-n e Tl = TR
eloetrodes of the Gamﬂitnitial et and remel bead hy LNE same process.
4.2 The followl o) scale of samllng 1y cstablished [OT yuallby

contral o steel:
4} 104 of rods, strips of pumd.es of a batoh Lof Almensional chogtsy
By all rods, strips oF mundtas of a bateh for checking surface yuollt

n]  ene zpiclmen’ per melt for cimndoal analyslss
A& all rods, strips OF Pupdles of a bateh £or chrecking the conformity
of steel crade (by gparking or svyldscole methid, as well as by plher

son=deskructive methodsy
gy whrre rods G pundles of gath 5128 in o melt for ~hecking hob

Il

Lnd pobd upnettlng;
] 1 tr 3 rods of sttlﬁﬁ pal’ EW]buLlnuL =52 than 5 T0 10 Lrom a
patoh wizgh dlamzbal OF thickpess upho 3l W and 10% of rods oF shtrips
of a barch, buot not L2sE pnan L Eive nadbess of o haotch with Algmeter O

ot o batoh

FRi~kness mora than 30 w07 and pot oz Ehan Five handles

For chetking hefdness of bor-rolid aopeales, rallbrated steel with

L

S2aceial surface flnilsh.
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twe fods. o two hars of o bnpheh BOL cheoking maoresceuclarar

—-
=

1) atl ruls or bupdizs of & bach (tron onz endy Zer ahceklng

sel with special surface £lnish, all

cullbrabed Sizes and hot-roilled and somialed steel ©F 9lze upto 50w

Lo rods 0F a bateh 2rs subject=d Lo lespection of fractume Lin

L case oF 100% lonopeatlion of mallr,t-d stzel by nomedestructive

tesking methods)
1} - bwo rods of a babeh for cheking fracoure of anpnealed steal

Ll odiamater mere than 50 mm and ponesnpnealed stecl of all diamnetsrs on

"

specimans hardensd along the Flbor;

1l {ive rods, strips or bundls of a Latoh Eot ghecklng the deplh

of degarbonised layerld

K}  Five rods, strips OF oungliy of a batch for checking migfo-—

sbructure (pearlize) ;

1) five rodz, strips or bundles of a Latch for sach type ©F inspectlo

for cheoking carblda lattlee, cufbhids Lijuation and gtrustural Dandlng:

L) gilx rods, strlps of bundlar of & buteh Lof cheoklng non=nelbakllco
inclusionsy

5 six rods, strips or bundle; oL a Lateh fcr checking microporoslty,

) twe specimens of o melb Lol checklmy hardenablillity.

Or nine specimens of szeel with special surface tinlsh, calibraled

iy .
nat-rollod and annealed selected Lrim the araepted rods, STrRLEs of burdl.

¢

at random;

. TT.the results of zepgated inspection are ungatisfagtory in respeot

of monmatallie inclusions the hatebmsy b2 broken up lnto sypRons in

the case of open melting and each astphinn Lreated as a bateh FOr purpcses

¢t lnspecticon; similarly each ipgorusy ha treated as s batch ln the cese

of electrlic glag 2rteael.
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S&. Test Proceduyre

5.1 4gizes of rods, strips sngd ondles are checked by msans of

universal measuring devices or uvemplites.
5,2 dampling for detarmiring chanlcoal ~omposition ot stesl should

be done a5 pelr G810 75RL-13, chemical analysis of steel - as pel costl

ANER0 WY, GUST 132344-56, GO0 1734G-0, GOS0 12347-77, GOST 12348-356,

Guwl Ledsu-66, GOoT 12352-66, GO 1t455-66 or by other methods providiog

the necessary adrufacys

5.3 Surface quallly ia.inspectecb? nen-degtruekive methods:

Surface yuality may he checked withowt the use of magnifylng devices,
Jjotaroiled steel 18 prellminarcily swjected o etehning or nrightening

with rings or cails. Distanes Detwaan Cings oF geil pltch ghodld not

proceed S00 n.

5,4 Upzsettling test should e cewtucted as per SOIT B317-73. A

specinen of helght, equal to twice L& dliameter or Twice the tRIcKNES:

of the red should be sct down to 1/3 the iniulal neight by holk upsettlng

and dowp te 1/2 the heignt by cold wsettlng,

5.5 |Jardress of annealed steel jnould be checked as per GOIT 2012-59

aftar brimnlng the dscarbonlsed laye from toth ends of selewcted rods,

atrips and sundles. Hardness may be checkad in the croas~gaction of
dpeclimans. ' !

5.6 Pacrostructure shoula pe ligpected as per GUST 10243-7% macro-

gtructure of stesl of digmeter or LAcKness more than 30 mm should b

chackaed on etched btransverie Lemplaie and along fracture, bul atzel of

diameter uoto 30 wm - only alang the Eracture.
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Page 11 "COf -3,

abgence of shrink hales nay (=72 checked on discs, out from L@e =nds
ef 4 rod or Lundlée, Ly the marne kbl elhod, : : . :
kaed Iy non-dest ractIve ' ' - ' 5 ut

MacrusLrugture and shrink hole way be ohas

1250315 anl GLIT 21120=75,

i aneter OF thilickneas sbowa 120 mm ia

hisknegs OO 120 mm; '

pestlng wmetnod as pel LS

MacCostructura of rods of

specinend, reforged kO a 1lameter ©F T

fngpected an
c,7 A [racturs ehould e ohtainad by Firgt waking 4 out ol onf G

Loth clées and chen bresking ofE the Seclmen.
er Hopld boe dacermined ag ped oo 176a3=Ad

5.8 -Depth of dAgcarbonized lay
rhe oustomes plant may ronduct preLiwLnary ingpecticon of decdrbﬂnizatiﬂn ,
speclinens are subiected Lo hardening from a Leu- ) . %h
' i '||L - i

py the sparslng method,

10 ¢ in oil when abeoi arbonlasd

ing the dspth of der

gerature ci 85%0
s : I
' , it kﬁ

1ay:r by the mathod T.

Poqe 12 Gomt BOA-TE

Hardnase should not be less thanlliC 51 olter prluming the rod surface’ I
to a depth gorrespondlng to The pefm Ssinle uarm fer decarpanized layer, ' | : -

lven Ln clavsaes 4.12 and F.o13.
paath of decarbonized layer of wm-anngaled sbesl may be checked along S :
(If 3 Aiffersnca cf opnion erises, gha depth of Aecarbonized . ) | . _

. _ S

the mathod M.

che fracture,

luyer ls to be chacked by
1uation of o e L I Tig

df apeclmaans for eva [
p 177810, The . ' .

5.9 Sampling and pIePardLinn

¥
1ic ipclucions stould bz JOTR a5 per G03

¢ion with non-metal
1 . r ‘\H\- O
cul SpeCim2ns sheuld be sunjectad ti guenchiing from 8550 + 10 C whth £o0ling )
10 oil and tempering at 150 1o 1a0"7) for 1 NOWE. - jﬁj o - :
' ‘ - I S n I '
1 "VQ:‘ !
R !
12 . L -,%ﬁ i
_ : i i ] ;

e




C T 12 @

Page 12 conbkd,

Evaluation ol contaninalicn with non-igtallic inclusions should e
dane withh G0 o 110“& magnification st Jlameker of fiald of vislion
1.7 o Eo3d

Tach sectlon is evaluated by aomeling Lig most contamlnuted spot
with soules of thls $tand4rﬂ.l

deadle type oxldes are svalugiied ag pdr scale No,l, sualphiidea - as
per scale po,2 and un~desrortsd oxldes (globules) - a8 par scale ne.3)
sllicaves are evaluated as per the scle for nezdle cype exldes or gulphlde.
and are treated as oxide inclustons,

If i+ iu nok pussible.to EValuut{thﬁ ineluslcns by one of two adjacenc
pelnts evalustion is dmna.with Lntémﬁﬂl;te palnts 4,5, 1-5, 2.5 ete. The
artthmstic meaq,mf the izl A eva1;$don5 of specimens caleulated corrsct
1t the LLr5£ ﬂeuiméi pla & Ls Laken & tho averzge poind,

5,10 Microstrugture {pearllle) 1@ pob-rollad annrolad and callbrated
steel with special surface Zinish shoild De chigked on CCANSVelsSs speclnens.
spucimens shoald be gut in the forpm of disces of thirknpess 10 to 25 mm Ec}
preparing mierosectiﬁns.' |

wucroséeticns of steel rodsg of dAismeter or thicKuess upts 50 mun should
cover the whole transverse sectlon; md thoae of rods with diamster or -
thicknasa over 40 upto 85 ma must cowr one fourth the cross-section.
Mierosectiona should he etched in frehly prepared 2 1o A% aloohal solution

: 2 -
of nitric acld or in E&%Egéfaciﬂ solutlon, Fearlite structure shcould be

evaluated by 450 to 500 magplficaciof as per seale no.8 1[4}

GOST 801-73 rade 13

.1l Cutzing of apecoimens, heablirazalkment and mamafacture of micro= %

]

swobions for evaluakbing earbhide lathice =hould be dope in the sang mannexs

a5 Lor eyalustion of non-metallic Inalusions. MicrssectionsE should be etohad

in 4% pitric acid soluklen till they lecome dark and carbldes appear clearly.
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pesiduss of carbide lathlcoe gaoeld e

magnificalions owel Lhe worst fpot oL W

gt afilerd soale no , d
A batcly of metal

gradablon potnt Lrum areng £l evaluda

e pearibral wone

ol steel of diams=tar
nconalized corhide lattlee,
5,12 Structural bunAing should 1

oLt Lrgl, heab-tIwatfent aech magiks

dqors Lp the Sdng mapner ag for evalu.tion

Spenimer, selacred frmu!non-unne¢lniﬁte

annealed 60 hardnéss, nprresponding to o

rods of diuemeter 140 mm and moTe are subj

preliminarcy annealing.
tiierogictions should pe etoh

gojutlon 10 aleohok, Htehing times 23 18

Brpuatural handing

conparizon wich master sgetimerl d

structural baniing should b
1f 1t 1= not possible bo condus! Bva

momparl son with one of WO adjaaeq}5prc
Lplernedia. e ROINES 0.5 1.5 2
Mmummlmtm&ﬁmﬂﬂ
~asult,
5.13% Jutiing or specilens,
microsections [OF
LN line E Lf fOr £va

should bo avalunated w@ikh 9

fprogbkructule By compart

gponild e evalugied ol

of diameter 26 m mid

or rhicknesa 6/l B0 132

eyalilafe

orura ol

ed i1 4 Ereanly P

ahoald ne py-luaked

e be 0.

1L 5}¢:Lnenevaluutiﬁns
tipd lusat-brearmenkl 4ang pre
evaluatlng asrblea pigascis
Tuwtlon of mlifematal L1o

o tu 110 magnificubicn OV

1
L el
e

I

r

..-""' I ,_}___\]
page 13 oontd. {12

pv :Luaked by 450 1C a0 W

s Wl th

T

biie hasis of the Mmeax imam

lens of different spocimans.

oot e checked in Lhe case

ey wnille Aespatchiod sbeel wlth

4 on rorngd tudinal crogsecklom

picrosectlona should e,

of o= hallie ineluslons.

Lo ' :
al, should be preliminarkly

lgusze 3.5 apecimens. out from

groted Lo heat-treatmﬁnt withoulk

rmpafeti f-']'.JL nitl‘i:': ﬂ-:ifi

o 20 saconda.

v 90 ta 110 m;qnifinutiﬂn Ty

g pf this standard. e mentiiug

r

aach mierosections

s oyviluawed o6

inailcn of strucktural honding by

lmens eyaluation may pe dons wich

2,5,71.5 stc.

is Langl 4t

parﬁtiﬁn of
o~

n showld be dorne i1h Ehe g ame

- iz lusions. carbide ligualkion

er the worsk saob by

iz inspect: o
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\

comparlucn with muaswer specimen scale no.é pf thls standard.

The batah of wetal should ha evgliated vo tne basis of the highest
polnt wnong the specimens,
5,14 Microporaslty sho.ild ba ev:luated bY exoilning spaclmens,

mupuEacturad for checklng non-metallis inclusions. 4

'

cooe 14 Q08T BI1LTR

! r

Mese Lonwn minroporosity, wnlch {2 evaluated in points by GCOiGparladn

of iz standard, i Aeterminad on Eripch

with waster specimel scale o]

alorostorunture with 90 O 1143 maghiiﬂuﬁiﬂn.
IF it lg not possible toO sveluats mieroporosity my olie OFf WO
sidfapant pOInto iv may be ovotuated 15ing the Lnterméﬂiate aolints O.5,

1.5, 2.5 ung 3.5, Mleroporosity igelectroslag stecl should ke checked

cnly 1n the profloe tdfbe supplied.
i3 taksn as the regult

rhe highest peint from the spoclien evaluatlono.

o F ‘Lh:‘}pﬁﬂtiﬂﬁ.

5,15 Rods of Alaneter or thickiess 28 mm and Wore are subjocted LO
hardenabllliy check, Inspection is done by surface guenching mnethod a3
per GGST'55ET-5U.dﬁd the metncd given in irandatory annaﬁu:e no.2. Rods
o crossesectlon 50 wmn gnd fore shoild De poerorged Or rE-rolled in the
original directian of fibre into a .estpiece of qigmeter or thickness

30 approximately. ' ;
5,16 Structural bandlng, carbide liquation and carbids lattloe may

‘marubanmred 0 ingpectlon of pon-matalllc

e evaluated on specimans,

{nclusionsg,
£.17 Wnen gaveral proflle gizmrs are lale fruim electroslag slael,
nopemetallic inciuddons, nicrosoresity [ steel from open

manrestructures,
and carbide liyvation may e chec

hearth meltlng) . structut al hapdior ked

in the profile of maxiwmem

to all tre smaller slzes. 14

size and the inspection rasults taken as apwlic:
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&. morkingand Pacting

£,1  Marking, —acking amwil t’nrq;pi:;_{tun of Cacwncntation should. confoim

to ktne reduirements of GOST 1506-562 with tha following additiunal

stipulations,

A,131 ALl rods oI Aiqinel er of thlciness 30 ta 70 wn fnolesive ahouwld

be macked on the edge and rodd of diumter or thicknsss more than 70 mm -~

on the suCface. -
MNoTe: undds of diameter or thirknws 73 0w and more nay be maried vy
h by mdtwsl consant

gluing puper tags coated with molotups proof varnls

Retyvean the manafactarer and the cuastenar.

6.12 Murking of bundles and ruds having diamezar OF thicknags lLess

ghan 30 mn should Ce applied on tags 1t Lached tO Eacb buﬂala. Marking
should be done yith green paibt op at least three control rods 10 &
pundle by painting thelr pnds,

should nave

5.,1.3 Steel produced by electfﬂgﬁlag reméltlnq process,

additional marking with the lettsl a 1" without tha dash whiich Lz

writter im the acscompanying docanent

-

6.1.4 3Skeal with gpanlal aurfact £Lnish eh

gosr BO1-78 Pags 15

ould pe packed in gack

synthetic £llm Qr poxaes with japes packing. Obher typea of packing

darage and corres

cloth,
jon durieg

which snsuce the preservation of stedl fram

tranEgorh ale permitted,
11 aurface fipnish should be oogted

the

%

' .
6.2 Calibrated steel with spapid

mpaervation from carrosion, AL

1ightly with removakhle graegsg far p

clU5tumer agreess

1%

wlon, e.g Wxig -l VAP |

.{__‘

B
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ANREXUAE 1 .

Mandatory

Additional dianstars of callbrated -ods made cf ball mearing steel,

S.4;7 5.7; 5.2; 6.8r 7.2 7.6; T9r 8.1 8.3; B.4y 8.5 BT 3.1

10,7 10.97 11,37 11.45 1,65 11.7; 11.97

3.47 9,67 9.7: 10.1: 10,3 10.4;
14,15 14.3r 14.4;

+

17.4; 17.9; 18.2y 18,31

b0

12,1 L
14.9; 15.4; 16.37 16.6; 16=7; 17.3;
19.3; 19.8; wn, 2y 20,47 20.57 20.b8;
;4.5; 24 .85

14.6; 14.77
21 .43

13,4; L3.8y 19.1; 19,21 19,2}

21.6; 1.7 21.3; 22,55 22.81 99.9, 23.25 23.5; 23.07 24.2i

95,57 25.27 27.5¢ 25 .5 mm

AMGEXURE 2

MandatoLy

nspection of nardenabilicy of ste:]l grades W15 and WX15 CT by the

surfaca wuenciiing e thgd

Hardenabillty of steel is bestel by the sartace caenchl ng method.

yviindricel apecimen upte the gquenching polnt

by heating one end of a ¢
and cooiing it with watar 1o a spiclal dsvice. REter guenchlng, hardaess

iz measured along the length o £ra specimen from the surface cooled
with water te the unquénched head Lepth of hardepability 1s deceriiined

'

by interpolation,

opk Erom the surface beling cocled to

benetration depth 3= quénched
ardenabilicy of atesl

L}
the point havimg nardness dARC 51, ks talten as tha h

cf grade 1 X13 and W XL5CTT fdrg.ly

-urr

"
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e
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Page 16 S05T 801-78 . | & i | '
1, sSelectblon ¢f - dpucimens : ' © , - “' B
- . - | . - I .
L.l bhe gpealpen wo cesuing hagdenability of gteal should ke of !
cylindricsl shaps haviw diaester 1% + 0425 wut wnd Length 100 £ 0.5 mm '
with a collar at op ome end {l:lru_i.l} \ : — i
1,2 "1he specimen .3 turnad Erom o rod of cross-aection 28 to 50 om ’ ‘ ' i :
L) 1 - \
i accordance with Lue Ceyuirsnenbs of JOuUY 7864-749. In the case of - -
% ' A - +1U .
rods havlig crosg-section B} mm O afe o Suylale of side 30 . mn 13 - -
Y - | mgras . - N .
) ﬁ t wery i i L ' ! '
R K
J o . . -,,iL . -~ ) :
Hapr. " I - - - . . I
pr. L rig.l ] i Tt P \
- ' _ Wm1‘ D
milted from a fooged oo re-rolled smaple Llnto roumds. The uxile of the 5 - kqa : '
. ;o - i
speainen should colngile with that of the rud, . ; ' : :
1.3 3peclmens are turnsd From anncaled skeel, ©The slructurs of § | ' . ' [ C .
: o : . o
sl=el after anne;lingﬂaould cOLEGET £0 b pegulrements of this standard,, E bty
0 | ' I.
Peallite wolpt Lo indicated L Bl boot roegort, L . .
- i ! Do
i.4 The melt and specimaen tALDbECs ahould be warked on the callar. , ' ) ; ) "
1.5 Twd specimen: arg selacted From eactt mslt For chieckl ng harden- : - .
abiliby, ) ' - S - Lo
2, Bgulpwent and Devices - - 5
- 1 .I
. ) . ’ ) 1 o
Furnace [or neablng gpgcinens ko De yuenched. : I K o
5, % luens tu be (lenched are Jeasved 1aoab slactrie chamher furnace ' ‘ .
f n . . - )
witthy o Cenpelalurs Al-ferentinl not more than 4" aoross the opzralbing . T P :
. A ._
. : i Coh

of stability

space wnd nob nGre thun + 3% Lo tine. The negessary level

in temperabure 13 julitainea in the fellowing nuhiRerd

¥
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operalicn in the fucnace should tave an widitional 1

© oratpe 1A conkbd. }

1
I

T 80 —7% Cra AT i

Y erBhouKa And 34KBIKN OGpaaus (vesr-Z  LDS tallation for hardening the
' E specimen (drg, )

¢
A
/

{H

fohe
y

| g B -a

f—l,mliu:.;'n'.llh'. -G, o =00
epr, B
Do, 2
’ i -holder; 2especimey i-nosele
dorking space ::rilj'furna-::e ig m;t:a.cated Erom the heatlny upice by

s spaainl merallic sereen muffle (2g. made of steel of grade X23 HIB};

Temperatura in the Turnics {1 maintalued at thae glven leval by a.

platinum - platinum - rhodian thermocouyle with an adjustable potentlQ.

meter, Marpace control Lo sucanlished by o thres position awitch

bpaxlouge®, “normgl' asnd Yoff",  he thernccouple fol vopbrollling Lhe

sale for instathng_

4 cthermocouple control which is opnectad to a portable po tentiomater

The peading acclrcy of thnenmoepuple operabiarn Lo the
. . N :

operabing parigd should be checlkd daily wiln o cen

Eype 1 .
trol thzromooeouplse
WP

blaving a portanlo potentlomcler of bype ..
noar 301-78 Page 17

f

The . installatjord should coufrm to the follewing basic regul rements:
e [ixed vercieally wits ehe anpd surface placed

th that of the nozelea,

ke £pacimen should

ovar the noa.le and the quls wI o specimel swligned wi
Diamerar of nozzle 32,5 ¢ 0.5 wm belght of froe witer jet over the

npzzle 65 5 mn and Mstance som nowsle EC spealmzn end 12,5 + 0.5 mmy

Jafirz selbing the specihen* the fok shoald Lo suvered witn a gpselal
1
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paTLL $fhapRTseh Bae L grgphite [laks.

H’EW‘E Figra_"
~lita, wWhigh can be turned to one gid: alter tae heated specimen i3

slaced in position, Jet helgneo shouli be constant during the cooling

WrOCEEST - ' ;
Waker should touch only the speclmen adge, without waghing 1tsa

eylindricgl surface.

Oevice for measuaring hardness,

Hoonkwel l hardﬁgss (HRC} is determned as per SUST 2013-33. Hardnesa’

al i fferent stesl batches should e neasured on oneg and the same hard-

ceas gabge and dianbnd cone. The davice should be tured for megguring

bacdness in the rumgye of HRCQ &80 to 5{5.

3, Preparaticp of 3Speclinens |
I
4,1 ''he Wetar-colled and, of the apecimen, should FE prozacted from

L4 idstleon and ﬂcc;rhoniaatimn while lE is being heated.!’ The 5ghcimen is

slamed in's eylindrical steel can flwed with o -id, The specimen 13

baid on 4 graghlite plate or o0 a 1af&'cf rafined graphite, Lhe-end meant

I 5 : arl - z - " - +
Lo e cooled belng in contact with e graphite. Tha deaidn and size QI

cwloalfa o Lven in drg.3.
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1,2 Mol more than two spaciidis in cans, corrasponding practly

o the desiygn shown above should me heated simaltanecusly in a furnace.

-

cuns should be laid in tha contor of btha furnace QVver a ceramnic base
{brrickd such, that thermocouple ehdl are at a Al stunce of not morz thao

10 mu frum the can {or petwsen cans, LE thoy have twi) .

! ’ - .
3.3 The tapperatucre ghould be ist a2t B85S0 ¢ for steel of ;ir.:ac'le —m,

Page 18 gLST_801-78

LiK15 ard 8R0TC for orade MX1ECT.

3.4 Duration of neating (from -he ouent. of placement in the

fuvhnace) ashould he &0 minutes. gperlmens are placed in cabs preliminarily

heabasd gt BEG.C for 30 minwces.
rd o

1,5 Pne Aurgtion from the momesk of removing the speclmen Trom the

furnace upto the atartipg of coolig should not excead 5 gecundsi.

3.6 The door should be inmedlzly closed afler removlng the

speclmen.

1.7 Specimsns anauld be under the water jets till they are completely

acoled [not less than 10 minutes) .

3,8 Temperatyre of the cooling water should be 10 to 20" . The

sotnal temperaturs of conling watal should be lndicated in the test

certifinate 1f 1k has not been pogiiple Lo mention it within the

indiccted limits during the teat.
4. Harcdness magyurendnt

4,1 Two diamatrically Dppl::lsi'rta and exactly parallel surfaces are
!

flf
ground £o a dapth 0,7 + 0.1 mm Eor maysuring hardnass along the entlre
langth of the guenched specimen.

4,2 The surface should he roand With apendant geellng water OF

special emulszlons on a yrinding mehine. gurface roughness should oGrrea-

pond to GOST 278973 and surface Dughness to class 7 category C. 'LL

18
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atzl are aot allowed. vl gbiing

durng eausing structural change iU w

the brack manaally by cmaigdy cloth: is mot al lowed.
MoLe; 1. Scorcching may be expesid on the specimen surfaces alter

polishing as followss

The polished surface is wa;héd witn {hal) water an

arld aquaous salution { as per SQ3T 44«7, wntil the curfama DecomMes

wih

Blark (30-6B0 seconds) .

after stohing, rthe surface is wasied with 50% hydrachloric acid

alenls golution tor 3 geconds (as pgi Q37T 1 18=TT and washed wilth watoF.
Variations in nardogss and structures ocnaring during pdlishir.cj after
ear in the fom of light and dark spots.

r

the abuve toeatment, app

2. 4eorching caused during pollshind should be renoved by repaated

polisning to a depth af 0.1 mm pefore megsuring hardness.
3 pulsicn trages maskt be remorad from che ‘apecimens befare

ara

nessuring harcdness by washing with hazene or aleohol.

&, " wpoces left by the [irst mezmuremant should be removaed befors

Eurrs from pickings are

measuring the hardness on the opposile gurfuce.

rapovad wlih emaly i:ape:r no, 3. or micion no.d0.
4,3 Measuremant of Inar:dnes'a for dstermining the hardenabllity of

gteel 1g started at a-dista_nr:e of 1.1 mn fxom the quenched edge 1o the
_wial direction and repested eynry 1 5 ogm b1l
Hfor steal of grade Lil %15 and lesg Ehun ST 63. {or steel ogﬁ{rade %152
{4 encountared, Place of ':,qunes:::". s rRnen ghould ba maoked OO the

pollshad surtace with wh@ help of a spoeial device or a pencil uzing a-

mek,llic scale..
4, If it bacomes necesgary O melisurs hardness a second time, the

surface on whilch measarement was earrlad out st be polished, Dapth of

metal removal, duripg repeated polisfing should be 0.1 te 0.2 mm.

19
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| o
A fresh track may he made. " ' . '
4,% specimaens are rejected if there are cracks ar other defects ' - :
In them leading to dislortien of reslts of hardness measurcment, ' ’ \“&" '
- ‘* 1
. R N ¥ o |
5, Ewaluaticn of test resulrs - , i
5.1 ‘e arithmetle mean of harmess values is calculated for each’ | ' P o : ‘ :
. . ; ' 3 ' .
palr ef points equiﬂilstant from ths edoge but on btwd opposite surfacas. J ‘l'
5,2 Distance from specimen edge i3 dezermlned by interpolation - L K P '.b
method uplo the point, hauirlg hardrness HT 61 For steel of grade W X156 3 ' , - ' : -
and HHC 50 for stesl of gerade WX1G 20, l"ur.:,'y.qmple, at a dAlatance of . ' d
7.5 mm £rom the spegimer edge, averys hapdness cf ateel of fradelid X158 ' ! ' uh '
Wy measurensnt from both sides is LRE 43,5, anlﬂl at a digtance OF 9.0 ma - ' . o |
HRC §9.0 ' | : : | ' S . - . .
1, Dilfference 1n hardness at these adjacens=nl pointsy . | ,
{BD 63=5-HRC 5%.0 = HAC 4,5 . ) . T oo - | o
, [ . Lo i ) i
9. Difference 1n hardneus at s po.nt 7.% mn from the sdge {abcve ; T
eritical) wWilth critieasl bardness - .
HR 63,5 ~ MRC A1.0 = HR2 2.E ; CoT \“‘“‘Q : ;
o L % | '
3. Hardness drop by HRE 4,959 Ocmrs over a length of 1.3 ma. R ‘%{ . o :
4, Hardness drop by HRC 2.9 adwurs over a length eduad wo f
, ) .
2.5 % 1.5 - , ! P ,
= 0,83 wn . o y RS
0.5 | L i
5, Hardanability of the given pecimen is: ‘ . ' : ‘ -
o g
T-5+G183=E.33 E'I'HTL. . | !
1 i II;
4 similar result would have beer obtalned in ealowlating the position . o ‘ ! _ "
of the pélnt with depeh of hacdenability HAS 61,0, if it was carried out . - i | '
1 . : r ' |
1 . |
] I
. 1
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Erwin the poloe having hardenglbility 'ess tnan tne critical valus.

In thlis case v caloulabed FEStyioce cerrespandim se che nardnsss
Jhuwdiaent i3 nct added put ﬂeducyédﬁjcdlculation Lor the exanple glven

abave wouald Chen llave baken the foromy

e 81,0 = U4 B9,.0 = (i 2.0

[~ "= — s
o Badfe— - - :
oricloal Agesartae sl wriiizodn
T;d_rdnﬂ'sﬂ_ Eﬁgg- 1
. |
)
- b |
Jdardness 4 | ! -
_ B Rl | :
k
| L L L i
& T 1 Lt "
L AR T d’a.'j\-"l.'.'-l'rh':'u -fm
© gty
Dlstanoe from codoed edge, mm
UepT 4 IR
Tigad
1.%
o = J.688 = 6.33'm
2 n —— 0.5 .
4,5
' L |

5 9.0 mD - 0,67 1= 8,33 mm
inothe Sume manner bardenalillby may be detsrmined by laoterpolatlon
gruhically also. A typleal graph Eoc calculatlion is shown Lo arg.d
and recutres oo sgucial explanaticn,
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‘ DERIVED BT WNILS Witk FROPUIEIORY NAMES
F St - .
- — T T T
uplts o gxpression for derived unit
i o Guantity - #"_
Nape "> 8ywnol uaing other uslpng basa
T undta ST units
' - - - -l
Frejuancy herts - He= - 8
vorce newton N - m, Kg. B
- - il ]
Pressure pascal Ia H,fm2 m: Kg. &
Enecgy, work, heat joula J W.mm ab kg, s
. - : . 2 -3
' rawer, . energy, flow - watt W J/a m, Kg. B
Juantcley of .
ElEEFFlCiEY, : . .
electric charge (ool cini c Asd - B.A
3
z -z =l
? plectric potencial. yolt v . WAA m, Xg. 3.4
: : ‘ : -z _ -1 4 £
zlectrle capucktance Cfarad, .. F c/V m, K. 8wt
. ; : , . ) ) . 2 P
Glectric raeslstance oha 0w V/A M, Kg. b
' - g = R E
conduntanae aiemens 3 WY m, KY. H.4
: ' T _ T =3 =i
Magnetic flux . weher Wb V.5 M, Ky Sb
' : 9 -3 =\
wajgnetic induction | tesla yR W/ kg, S-A
. ' ' b N g
- Inductance- . henry “H - WAR/A m, K§. B8
h Luninous Ll . luneld 1m - cd,aF. ¥
. . _ljl ' .I _1 *
Illumination o lux 1x v - Wead, Sk
P I L ) " “‘
nucleld activity v peckerel bk - g
' o - x -2
aadiation dosage =~ 9reL gr - - me s
4
. I e
E # e supplementa;g_unit ctetadian figures along with base sI
! : units in rheas tyo expresilons.
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