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Problem:

There is a problem of getting of the multilayer material made of tool
steel and high strength steel. The creation of the bimetal steel allows
to combine a high wear resistance and high strength and to use for
the manufacturing of parts which subject to dynamic loads.

I'IpoGnema: Cyl.l.l,eCTByeT rlpo6nema noJiyd4eHunsd MHOIOCIOMHOIo Martepuana 13
VIHCprMeHTaJ'IbHOM cranmun BbICOKOI'IpO‘-IHOl7I ctanun. Co3gaHne bumeTtanna ns aTux
cTanemn no3BosigeT COeANHUTb BbICOKYHO N3HOCOCTOMKOCTb U BbICOKYH MNMPOYHOCTD. 7
MCNOoNb30BaTb AN N3rOTOBMIEHUSA AETaneu, noaBep>KeHHbIX ANHaAMUYECKNM Halrpy3KaMm.

We offer:
To solve this problem, we offer a combined method of explosion
welding and batch rolling.

MpeanaraeTcs: [Ins pelueHns npobnemsl npeanaraeTcs KOMGMHUPOBaHHbIA MeTop,
cBapka B3pbIBOM M NakeTHas npokarka.

Aim of the work: Analysis of the structure and properties of the
bimetal obtained by combined technology

Llenb paboTtbl: AHanu3 CTPYKTYpbl 1 CBOMCTBA NOMy4YeHHOro bumeTtanna no
KOMOMHMPOBAHHOM TEXHOSOIMUMW.



Method

(MeTtoauka)

1. Analysis of existing methods of production of bimetal with high wear
resistance

AHann3s cywecTByOLLNX METOOO0B NPON3BOACTBA BMMeTanna ¢ BbICOKON M3HOCOCTOMKOCTLIO

2. Development of combined technology "Explosion Welding + hot pack
rolling"” for the manufacture of bimetal

PaspaboTka KOMOUHMPOBAHHOM TEXHOMOMMM «CBapKa B3pbIBOM + NakeTHas npokatka» Aans

M3rotToBneHnsa bumetanna

3. Analysis of the structure and properties of the bimetal obtained by this
technology

ccnenoBaHue CTPYKTYpbl U CBOMCTB BMMeTanna nosny4yeHHoro no AaHHOW TEXHOMOMK

4. Conclusion

3aknoveHue



Methods for obtaining clad metal

(MemoOhkI rnosy4yeHuUsi MHO20CT0UHbIX Mamepuarsos)

=l )

1- zone of contact point,
2- zone of ahead of contact point and 3- zone of join formation.
D — detonation velocity, V- velocity of shock-compressed gas

Disadvantages pack rolling are:

*The difficulties of obtaining sealed package
with the tool steel

*Difficulties in producing high-quality bonding
during the rolling process.

*Narrow range of temperatures during hot
rolling

(HepocTtaTku nakeTHOW NPOKaTKM:

*Cno)HOCTb noJilydeHnd repMmeTn4Horo rnaketTa c
MHCTPYMEHTAalIbHOW CTaJ1blo

'prD,HOCTb noJiyd4eHnd Ka4eCtBeHHOro coegnHeHuA
cTarneun B npoLecce NpoKaTku

*Y3KN NHTEpBar Temnepartyp npu ropsyen npokaTke)

Types of defects:
ecracks in the bonding area;
multiple through cracks in the clad layer;
emain cracks in the clad layer, which are
located along the width of clad sheet
starting from the place of overhangs
cutting.
(Buabl oedeKkTos:
*MUKPOTPELLUNHbI B 30HE COEANHEHUA;
*MHOXeCTBEHHbIE CKBO3HbIE TPELUUNHbI B JTIMLLIEBOM
croe;
*MarncTtparbHbl€ TPELLNHbI B JINLIEBOM CJ10€,
KOTOPblE PacCripoCTpaHATCA NO LWWNPUHE JINCTAa OT
MeCTa O6pe3KM HaBUCaHUN nnakupyrowiero nucra.)

:—J, —F

Rolling up to the required thickness of

the package (npokaTka naketa 4o He0GX0AMMOV
TONLMHbBI)



The combined technology of clad metal

(KombuHuposaHHass mexHos102us U320moesieHUss MHO20CTI0UHbIX Memairios)

1. Surface modification of tool and high-strength steel by
applying to its surface the layer of mild steel by explosive
welding.

2. Assembling a sealed package.

3. The formation of solid bonding of low-carbon steels during
hot pack rolling.

4. Heat treatment, leveling and quality control.

1. Mogndgmkaumsa NoBepPXHOCTU MHCTPYMEHTasIbHOW N BbICOKOMNPOYHOW CTanu nyTem
HaHeCeHUs1 Ha NX NOBEPXHOCTb CNOsi ManoyrnepoancTon ctanmn cBapkomn B3pblBa.

2. Cbopka repmMeTUYHOro nakera.

3. O6pasoBaHMe NPOYHOro CoegMHEHNS ManoyrnepoancTbiX CTanen npu ropsyen
npokaTke.

4. TepmoobpaboTka, npaBka N KOHTPOSb KadecTBa.



Methods of studying the structure and properties of
the bimetal grade Y8A + C1. 3 + 45XH2M®PA

(Memoduka uccriedogaHul cmpykmypbl U ceolicme bumemarina mapku)

1. Ultrasonic testing of the continuity of the bond.

2. Tensile tests of the bonding of the layers.

3. Boun structure analysis by optical and electronic microscopes.
4. Testing the hardness and the microhardness.

5. Analysis of the structure and properties of the finished bimetal.

1. YnbTpa3ByKkoBOW KOHTPOSb CMSOLWHOCTU COEANHEHUS Ha BCEX CTaausAX N3roTOBMEHNS.

2. OnpegeneHne NPOYHOCTM COEANHEHUS CITOEB, HA OTPLIB U U3rMb Nocre CBapKu B3pbIBOM, MPOKaTKN U
TepMmoobpaboTku.

3. iccnepoBaHue CTPYKTYpbl HA ONTUYECKOM M SNEKTPOHHOM MUKPOCKOMNAaX 30HbI COEQUHEHMUS.

4. OnpegenexHne TBEPAOCTU N MUKPOTBEPAOCTU B 30HE COEAMHEHNSA HA BCEX CTaANAX U3FOTOBIIEHUS U
TepMmoobpaboTku.

5. ViccnepoBaHue CTPYKTYpbl M CBOMCTB roTOBOro GumeTtanna



Properties of the connection with the packaging

(MccnenoBaHusa cBOMCTB coeanHeHUst Npu cbopke nakeTta)

On the developed technology experimental batch of bimetallic sheets was fabricated

UBA+St.3 and St.3+45KhSNMFA (Mo paspa6oTtaHHoi TexHomnorny 6bina 3rotTosreHa onbiTHas
naptna bumetannuyecknx nuctoB Y8A+CT.3 n CT.3+45XH2M®DA)

Results of Ultrasonic monitoring showed no defects at all stages of bimetal

manufacture. (Pesynsratsel Y3K nokasanu otcytcTeue AedekToB Ha BCexX aTanax U3roToBreHus
bumeTtanna.)

Bond strength was 250-280 MPa.(MpoyHocTb coeanHeHns Ha oTpbiB cocTaBuna 250-280 MMa.)

Multilayer packet after the

explosion welding (MHozocrnoliHbili
rakem rocrie ceapku 63pbi8oM)

Microhardness
(MnkpoTBepaocCTh)
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Properties of the compound after pack rolling

(MCCJ'Ie,D,OBaHVIFl CBOWCTB COeIMHEHUSA NOCcre NakeTHOn I'IpOKaTKVI)

After rolling, a collection packet structure of theirs was to provide

UBA+St.3+45KhSNMFA. (Mocne npokatku cobpaHHbIX NakeToB KX CTPYKTypa cTana npeacrasnsTh
Y8A+CT.3+45XH2M®DA)

The results showed Ultrasonic monitoring monolithic structure after rolling.
(PesynbraThl uccrnegosaHunin bumetanna Y3K nokasanu MOHOMUTHOCTb CTPYKTYPbl NOCEe NPOKaTKK)

Multilayer packet after the explosion welding and hot

pack rolling (MnozocnoliHbili nakem nocne ceapku 83pbI8OM U
2opsivel nakemHyou rpokameku)
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Bimetal specimens after
testing at an angle of 120 °:

Microhardness
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Analysis of the structure and properties of the
finished bimetal

(MccneposaHne CTPYKTYpbI A CBOWCTB roTOBOro bumeTtanna)

Tests were carried out after heat
treatment at temp. 860 °C and cooling
off in oil

McnblTaHna npoBogmMnuch Nocne TepMUYeCcKon
obpaboTku npu Temn. 860°C n oxnaxgeHnem B
Macrie

Microhardness (MukpoTtBepaocTb)

HV
800

600

400 +

200 -

A sample of 4.5 mm after quenching

A5XH2M®PA

4;5 mm

After hardening the microhardness
U8BA and 45KhSNMFA 700HV, Steel 3

300 HV
(MukpoTBépaOCTb nocrie 3akankm Y8A un

45XH2M®A 700HV. Ct. 3 300HV. )

Types of bundle after the test
(MpoueHTHOEe COOTHOLLEHME TUMOB PACCITIOEHNS
rnocre ucrnbiTaHus)

CT3/CT3 C1.3 / 45XHZMDA

\ 97%

Ct.3/9XC



Conclusion

The combined technology (explosive welding + hot pack rolling)
provides obtaining of the bimetal with high strength properties and
defect-free structure of the bonding. It can be recommended for the
production of wear-resistant bimetal.

The Company "Bitrub International” is studying this technology of

production of bimetal and is producing small experimental quantities.

3aknyeHue
KombuHupoBaHHas TexHOMorns (ceapka B3pbiBOM + ropsidasi nakeTHas

npokaTtka) obecrneymBaeT nosiydyeHne dumeTarnna ¢ BbICOKMMU MPOYHOCTHbLIMU
cBoucTBamMu 1 6e3n0edeKTHON CTPYKTypon coegnHeHnsi. OHa MOXET ObITb
pekoMeHgoBaHa aS1s NpoM3BOACTBa M3HOCOCTOMKOIO U yaapoCTOMKOro
bumeTtanna.

B OO0 «butpyb NHTEpHIWHMN» TEXHOMNOrMS NpomM3BoacTBa bumeTtanna

OCBanBa€eTCA N BbIMYCKAOTCA OMNbITHO-NMPOMBbILWJTIEHHbIE MAPTUN.



