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RESEARCH OF MICROSTRUCTURE OF THE
DEPOSITED COMPOSITION 100X8+110G13

Boyko Thor

PhD, associate professor

Pashinskiy Volodimir

Doctor of technical sciences, professor

Pashinska Olena

Doctor of technical sciences, professor

LLC “TECHNICAL UNIVERSITY “METINVEST POLYTECHNIC”,
Zaporizhzhia

In accordance with DSTU EN 14700, a separate group of Fe9 welding materials
is provided for surfacing a wear-resistant layer on high-manganese high-carbon
Gudfield steel. The elemental composition of the deposited metal is limited within the
following limits (%): C=0.3-1.2; Cr<19; Ni<3; Mn=11-19; Mo<2; V<1. The working
conditions of the deposited metal are as follows: k-work hardenable, n-cannot be
magnetized, p-impact resistance [1].

However, the authors found a tendency to strong austenitization of the deposited
metal of the Fe6 group. The study of the welded metal E-120X10C2G revealed
approximately 85 % of metastable austenite and 15 % of the ledeburite-carbide phase
in the structure [2].

The problem of obtaining about 100% austenite in a high-carbon, high-chromium
weld metal is usually solved by introducing austenitizing alloying elements: nickel and
manganese, which significantly expand the x-region. At the same time, the
metallurgical features of a particular case of using such surfacing materials, namely the
proportion of the base metal and the kinetic features of the primary crystallization of
the deposited metal, are not always taken into account. Given this, in the process of
hardening and restoring 110G13 steel parts, one may encounter an excessive reserve
of austeniticity of the deposited metal, which can lead to a significant increase in the
austenitic grain score in its microstructure. As a result, a decrease in the length of grain
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boundaries and contamination of the deposited metal with harmful impurities can lead
to the formation of hot cracks in it. An increase in the tendency to austenitize 100X8
type metal during arc surfacing on 110G13 steel can be achieved due to the
proportional participation of the base metal.

The aim of the study is to test these hypotheses by means of microstructural
studies of the deposited 100X8+110G13 composition.

To conduct the research, a pilot batch of Fe6 surfacing electrodes according to
EN14700 with a special type of coating was manufactured. The diameter of the
electrode is 4 mm. The rod is made of SAE 1006 steel. The chemical composition of
the deposited metal is shown in Table 1.

Table 1 - Chemical composition of the deposited metal of the developed electrodes

Chemical C Si Mn |Cr Nb | Mo |S P

composition,

Developed Fe6 | 0,95- 0,45-0,65 |0,8- | 7,5- |- - 0,013- | 0,025-
1,05 1,0 |85 0,018 0,03

Requirement <2,5 N/R <3 <10 [ <10 | <3 N/R N/R

EN14700

To obtain metallographic samples, the rollers were surfaced on a 110G13L steel
base in one, two, and three passes. The surfacing current was 130...140 A. The power
source was a Paton MMA-350 inverter. Welding speed - 10-12 cm/min. The base
temperature and subsequent inter-pass temperature is 150°C

After cutting and preparing the samples, the chemical composition of the
deposited metal was determined using the SpectroLab. The content of chemical
elements by surfacing passes is shown in Figure 1.
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Figure 1 - Chemical element content by surfacing layers
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Figure 2 - Microstructure of the 100X8+110G13L alloy interface (x200)

The microstructure analysis (Fig. 2) shows that a dense contact is formed between the
base metal (110G13L) and the material of the deposited layer, but without the formation of
a noticeable transition zone. This can be explained by the fact that under the given
temperature and energy parameters of surfacing, the contact formation occurs due to the
melting of the base metal surface and homogenization of the molten layer metal as a result
of convective mixing. Therefore, a zone with a variable concentration gradient does not
appear in the deposited layer. The process of metal melting on the surface of the part is
confirmed by the result of chemical analysis of the metal of the first and subsequent
surfacing layers (Fig. 1). After the first pass, a significant increase in manganese content is
recorded in the metal composition. This leads to the formation of an austenitic structure
without the release of any excess phases and non-metallic inclusions. The grain shape is
elongated in the direction of the temperature gradient, but the layer structure is
homogeneous and more dispersed than the structure of the base metal. A material with such
a structure should be an effective transition layer due to the high plasticity and toughness of
alloyed austenite. As can be seen from Fig. 2, the chemical composition of the metal of the
second and third passes does not differ from the composition of the electrode used for
surfacing. Therefore, the performance characteristics of the product after surfacing will be
determined mainly by the properties of the electrode material used for surface restoration.

The results allow us to draw the following conclusions:

1. The proposed chemical composition of the Fe6 electrode meets the requirements of
EN14700 and ensures the formation of a transition layer with a homogeneous dispersed
structure when surfacing 110G13L steel parts without the formation of any excess phases
and harmful non-metallic inclusions. This structure is favorable in terms of preventing the
formation of cracks and delaminations of the deposited metal.
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2. Inthe used surfacing mode, the influence of the base metal on the chemical composition
of the deposited metal is observed only after the first pass. During subsequent passes, the
propetties of the deposited layer are determined by the material of the developed Fe6 electrode.

3. Further research should be aimed at determining the performance characteristics of
the deposited layer.
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AHAJII3 KOHCTPYKTUBHO-TEXHOJIOI'TYHUX PINIEHDb
METAJI-KOMITO3UTHUX TETEPOI'EHHUX 3’€JHAHD 3
YPAXYBAHHSIM OCOBJIMBOCTEM iX BUTOTOBJIEHHS

Tapanenko Irop MuxaitjioBuu

K.T.H., ipodecop

I'aray3 ®exnip MupoHoBn4

K.T.H., JOLIEHT

HanionansHuit aepoKOCMIUHUN YHIBEPCUTET
«XapKiBCbKUH aBlallliHUM 1HCTUTYT»

M. XapkiB, YKkpaina

Tpauiiiini MeToau 3’€THAHHS JIeTajeil Ta eJeMEHTIB KOHCTPYKIIIN aBialliiHoi Ta
PaKeTHO-KOCMIYHOT TEXHIKHM 13 Kommo3uiiiHux matepianiB (KM) xapakTepu3yroTbcs
HU3BKOIO HAJIMHICTIO, IO 3YMOBJCHO CKIAQJHICTIO SIKICHOTO BHKOHAHHS OTBOPIB Yy
mapyBatinx KM. Haiibinbm Oam3bKi 32 CTPYKTYpOIO 1 CHOCOOOM peamizallii KieHoBi
3’€HAHHS TAKOX MAIOTh ME€BHI HEAOIKH, K1 HE CIPHUSIIOTH 3a0€3MeUeHHI0 He0OX1AHOI
SIKOCTI Ta HECHOI 3/1aTHOCTI 3’ € THAHHS.

B poGorax [l — 3] oOIpyHTOBAaHO BUKOPHCTAHHA METAJI-KOMIO3UTHHUX
rereporennux 3’eaHanb (MKI'3), B Akux cipuiimMaHH 1 iepeaaya 3yCuilb MK JeTasIMU
3’€IHaHHS 3[IIMCHIOETHCS YEPe3 CUCTEMY TpaHCBepcanbHUX KpinmibHuX enemMeHTiB (KE).
3a cnocodom popmoyTBopeHHs: KE Haitoinbi Bigomumu € Tpu kiiacu MKI3 (puc. 1):

ZHWE?
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NMPOMIXKHI enemMeHTun
a 0 B
Pucynok 1. [loB3moBxHIN niepepi3 MeTaleBUX 3aKiHIIIBOK 3 PI3HUMHU BapiaHTAMH YTBOPEHHS
TpancBepcanbHuX KE: a — MOHOMITHI; 6 — MIIIHAPUYHI; B — JIMCTOBI THITY “‘KaHLEISAPChKA KHOMKA™
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