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Abstract

This research focuses on the dissmilar joining of Ti6AlI4V and Inconel 718 aloys using the
Transent Liquid Phase (TLP) bonding process with a BNi2 foil and a copper interlayer. The
objective is to analyze the effects of temperature (850, 950, and 1050 °C) and holding time (10,
20, and 30 minutes) on the microstructure, phase composition, and mechanical properties of the
bonding region. DSC analysis indicated that melting reactions begin around 950 °C, attributed to
the formation of eutectic compounds in the Cu-Ni-B system. SEM and EDS examinations
confirmed the formation of intermetallic phases such as Ti,Ni, NiTi, Cr,Ti, and ceramic phase
NizB in different regions of the joint. Under optima conditions (950°C for 20 minutes), a
uniform microstructure, controlled boron diffusion, and formation of stable phases were observed.
The hardness in the DAZ region was approximately 420-450 HV. In contrast, higher temperatures
and extended holding times led to the formation of brittle phases, solidification cracks, and
interfacial discontinuities. The diffusion coefficient of titanium under optimal bonding conditions
was estimated to be 2.8x107!! m?/s. These findings emphasize the importance of precise control
over process parameters to achieve high-quality joints and prevent structural defects.

K eywords. Transient Liquid Phase (TLP) process, Microstructural defects, Intermetallic phases, Dissimilar joining.
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(W 55 do0) T S (51,0 =TLPIBO (slass soi EDS LT @k -3ds

Elements Ti Al V Cu Ni Fe Cr B Si Possible phases
Zone A 2/46 10/28 2125 | 3187 18/76 27197 - 6/41 Inconel 718
Zone B 19/55 | 8/57 - 2136 | 23/30 | 11/37 | 29/86 - 4/99 NiTi, FeTi, Cr,Ti
Zone C 57/02 | 14/04 3/48 5/76 11/87 3/60 - - 4124 a-Ti + Ti2Ni
Zone D 68/20 | 11/32 2/36 377 8/97 1/61 - - 3/76 a-Ti + TioNi
ZoneE 60/81 | 521 3/68 2/60 0/37 - - 24/88 2/45 a-Ti + Ti2Cu+CuB
ZoneF 57/89 | 17/25 | 5/16 | 10/78 | 3/11 0122 - - 5/58 a-Ti +Ti2Cu
ZoneN 66/57 | 1372 | 277 291 9/84 0/88 - - 3131 a-Ti + Ti2Ni
ZoneM 66/72 | 1185 | 3/62 3/23 9/09 - - - 4142 o-Ti + Ti2Cu
ZonelL 65/76 | 18/35 | 5/04 7/13 3173 - - - - o-Ti + Ti2Cu
ZoneK 67/93 | 18/31 | 4/72 5/92 311 - - - a-Ti +B-Ti
Zone J 77120 | 20/03 277 a-Ti
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SEM HV: 20.0 kV WD: 15.13 mm |

View fleld: 127 pm Det: BSE 20 pm
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Elements Ti Al Y, Cu Ni Fe Cr B S Possible phases
Zone A 179 7/51 - 1/42 2511 14/64 | 22/138 | 22/28 4/86 Inconel 718
Zone B 9/97 7/61 - 1/58 15/08 | 12/74 | 25137 | 23/08 | 4/58 | Cr2Ti, FeTi, NiTi, Ni3Ti
ZoneC 46/78 12/96 | 0/41 472 11/93 3/89 3/45 11/98 3/84 a-Ti+ Ti2Ni
Zone D 64/26 14/55 2/08 5/13 2/66 014 0/45 10/73 - a-Ti + Ti,Cu
Zone E 61/40 12/63 - 2/93 8/51 0/63 0/57 9/50 3183 a-Ti+ Ti2Ni
ZoneM 51/67 14/74 2/00 | 11/24 2/99 0/09 0/94 11/63 4170 a-Ti + Ti2Cu
Zone L 52/50 | 12/64 | 0/95 6/89 8/17 191 2/09 10119 4167 a-Ti+ Ti2Ni
Zone K 52/86 | 12/97 1/56 6/84 8/32 170 1/89 917 4/69 a-Ti+ Ti2Ni
ZoneJ 59/03 17/65 2/60 5/54 3/02 0/40 1/64 1012 - a-Ti + Ti2Cu
Zone F 73/01 16/11 2/52 131 1/45 - - 5/59 - a-Ti + B-Ti
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