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The Collaborative Research Centre 289 (CRC) develops semi solid processing. As part of the ¢
IME Institute of Process Metallurgy and Metal Recycling, RWTH Aachen is working on raw s.-,,.f

.
’51

rial process development as well as recycling of scrap and residues.

Raw materials development

Raw material optimised by Mn-addition is suitable for thixoforming. The microstructure mmm
demands for thixoforming within typical fine globular grains. The Mn-addition between 0.2 - 0.4 %
has a good effect on the average grain size and the shape factor. This is independent of the typegfd
grain refiners used. In practice holding times between 10 — 30 minutes are applied. In this case aw :
average grain size <100 um and a shape factor >0.6 can be reached. Especially for shorter rehea'- '
times a Mn-addition has a good effect on the shape factor. Current and future work will focused om
optimisation of further thixoforming alloys (e.g. AISi16Cu3, AIMgMn,...) by addition of Mn as well
as surface tension active elements. The comparison between grain refined and optimised materi&ls;_f
with other conventional thixoforming materials is tackled. The documentation of the complete E
thixoforming process from feed stock to product and assessment by chemical analysis, computw :
aided image analysis and testing of the mechanical properties is one of our, and cooperating RWTH ’L
departments, main aims. B

Recycling concepts for semi solid processing

Near] : - 1
y one half of the raw material becomes to residue. The residues have often different chemical =

compositions and : £ ;
depend on the chemical composition of the raw material. The “history” of the =

materials is to be 7
documented for all process steps. The accumulation of impurities is to be indi-

cated. There is a corres

(e.g. Iron), Speciarr::f;r:j::;l::n?ewﬁen the enrichment of Si-rich components and the imp ities

higher contents of impurities haye ‘:‘Ubt be applied. Because of economical aspects residues W

the operation of kol ' 0 be. recycled externally by secondary smelters. For the fult
ccycling plants is to be discussed. Nevertheless the amount of residues &

remainders or drops
; ps have t ifimia
dition of specia] o] 0 be minimised, The optimisation of semi-solid ing alloys by ¢
al elements could be one trajl soluti Sold-procet e
ion, ;

g
Poster of EMC.



-Raw material development and
Recycling concepts for semi solid Processing

B. Friedrich, T, Noll, C. Kichne

Process Metallurgy and Metal R i
ecyclin
Department and Chair of RWTH A:cheg

SFB 289 RHEINISCH-

WESTFALISCHE
X H TECHNISCHE
ihe IX0 HOCHSCHULE

FORMING AACHEN T e by

Prodn:irclr of r=m1 Ntm:lmi [;lr “tm :slalid nﬁ;&:ﬂ:ihﬂ as well a8 the processing Industry make demands on the behaviour of ihe re quired matetials. A vory
b Wi ro 3 1 e Py ¢ )
:;:;::Jl:r :;:‘:: v is the structure which is influenced by chemical composition. Raw material for semi solid processing should consist of fine and

Kor thiy reason, 3 thixeforming alloy (AI56) bs Investignted by metallography, Virious
! ¥, grain reliner- ang different Mn-additions in the
microstructure before and after the semi sofid process step *heating” signiticantly, #dditions influenced W

Moudditlon between 0.2-0.4% has positive effeit an the average grskn slee und shupe factor, especially for short heatiog (e (< 3 min), This is
Impartant for new semi solid processing technologies, working with short preduction time. ze
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B I b L T
P ) W 0 T ) I ) I ) I v
(1)1 711014 <001 <001 | 035 |<001] 0.
(265 [01-] 0.4~ | 005  0.17-|
75/06 02| 035 | 045

Chemical composition of the thixeforming alloy AISi7TMg (A356)
(1) composition of the applied basic test alloy,
(2) composition of the european standardised alloy

typical micrastruciure sl raw effect of Mnaddition on grain size

material (s casd) ALT ; AITIRCH.2 ' 170'1 go

B W 150-170
0 130-150
W 110-130

Q3

£ 090-110

: { '*T? TR ol . : : : 1;8 . Mn /7]
- £ o T ¥ 5 :
\’%ﬁﬁ; S o - W 70-90

o timic / min fime { min.

Ivpical microsiructure of o effect of Mp-addition on shapse faclor
thizeiropie sharry (after heating) effeet of Mp-addition on shape lactor - . 0 \ ? ‘0, 8

AR - AITILTBLT & .i.. . DOIG_O‘?
m0,506
0,405
mo,30,4

M [*
Mu /(%] fnl[*]

Hlmic / mila thme | min.
mie / min.

future targets

7 alloy optimisation of further thixolorming alloys ¥ ...l‘ugm :'[ I'I;::-:hu; elements:
(e.q Do, OF, i
(e.g- AISI6CU3, AIMgMn,...)
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