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Introduction

Bimetallic structures are an excellent solution for a lot of engineering
applications which require varying properties at different locations of the
same object. Implementation of such structures into engineering fields can
lead to easier maintenance, economical and space savings and can also
open wider application possibilities [1].

In recent years, production of bimetallic structures has been made possible
with help of additive manufacturing (AM) technologies. Using laser powder-
bed fusion AM, bimetallic structures can be created by depositing different
materials in a layer-by layer fashion.

Materials

Two materials were used in the experiment. The first one was MP1, a
CoCrMo powder produced by EOS and the second one – 17-4 PH stainless-
steel powder from Carpenter Additive.

The chemical composition of the MP1 powder provided by the manufacturer
EOS GmbH is listed as the default chemical composition [2] (at.%) in Table
1 and the chemical composition of the 17-4 PH powder provided by
Carpenter Additive is listed as the default chemical composition [3] (at.% ) in
Table 2.

The SEM-EDS analysis provided results of the average chemical
composition of 10 particles. They showed the content of elements in the
same range as the default chemical composition for both materials.

Fig. 3 EOS M280 machine (a) and its working principle (b) [4]
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Fig. 2 SEM image of the Carpenter Additive 17-4 PH powder using a 50 μm scale

Element Default SEM-EDS
Fe ≤0.75 0.09
Co
Cr
Ni
Mo
C

Mn
Si

60.0-65.0
25.0-30.0

≤0.1
5.0-7.0
≤0.16
≤1.0
≤1.0

61.8
29.4
0.01
6.9
-

0.8
0.9

Table 1. Chemical composition of the EOS MP1 powder (at. %)

Element Default SEM-EDS
Fe Balance 73.8
Cr
Ni
Cu
Mn
Si
Mo

Nb+Ta
C
P

15.0-17.0
3.0-5.0
3.0-5.0

<1.0
<1.0
<1.0

0.2-0.5
<0.1

<0.04

16
4.6
4.2
0.65
0.77

-
-
-
-

S <0.03 -

Table 2. Chemical composition of the Carpenter Additive 17-4 PH powder (at. %)

DMLS and specimen manufacturing

The Direct Metal Laser Sintering (DMLS) technology is applied in a
commercial machine EOSINT M280 which has a 200 W 1030 nm built-in Yb
fibre laser.
In this study, 20x20x10 mm rectangle CoCr and 17-4PH stainless-steel
specimens were manufactured by pausing the manufacturing process in
between changing materials.

A study of the EOS MP1 and Carpenter Additive 17-4 PH powder
morphology was performed using scanning electron microscopy (SEM).
Used SEM has a dual beam system Helios NanoLab 650 (FEI Company)
with energy dispersion X-ray spectrometer INCAEnergy (Oxford
Instruments).

High-resolution images of the EOS MP1 and Carpenter Additive 17-4 PH
powder metal particle collection are presented in Figures 1 and 2
respectively. The images showed that powder has a polydisperse particle
size distribution from 5 to 50 µm. The size of the smallest particles is
determined by the diameter of the atomiser jet nozzle applied for metal
powder production. It should be noted that most of the particles seem quite
spherical, non-spherical particles are caused by smaller spherical particles
being attached to larger spherical particles and sticking in.

Fig. 1 SEM image of the EOS MP1 powder using a 50 μm scale

Fig. 4 Bimetallic CoCr and 17-4 PH structure


