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Authors

Composition of DP steel (wt%)

Major results/Conclusions

l. Processing Route — A
Adamczyk and Grajcar™

Ahmad et al.''®

Demir and Erdogan®

Meng et al.?¢

Calcagnotto et al.'%

Li et al.”'

Armaki et al.'"”

Meng et al*

2. Processing Route — B
Ghanei et al.''®

C-0.09,Mn-1.5,Si-0.26, Ni-0.07, P -
0.014, S-0.009, B— 0.003, Al — 0.029, and
N -0.012

C-0.09, Mn- 1.2, Cr-0.78, Si— 0.26, Ni
—0.15, Cu-0.2, and Mo - 0.04

e C — 0064, Mn — 172, Si — 0.46, Ni —
0.67, P-0.0113,5-0.0105, V - 0.07,
Ti—0.015 and Nb — 0.005

e C—0.062, Mn — 1.89, Si — 0.37, Ni —
0.85, P - 0.0130, 5 - 0.0110, V - 0.06,
Ti—0.013 and Nb - 0.003

C-0.06,5i-0.20,Mn— 1.3, P=0.017, and
S — 0.006

C-0.17, Mn — 1.49, Si — 0.22, Al — 0.033,

N - 0.0033, P—0.0017 and S — 0.0031

C-0.1,S-04Mn-16P-00135-
0.006 and Cr - 0.017

C -0.15, Mn - 1.45 and Si - 0.30

C -0.07, Mn - |.7 and Si - 0.29

C - 0.08, Mn — 0.41, Si — 0.502, P — 0.091,
Ni —0.232, Cr — 0.389 and Cu - 0.324

e Different initial structures influence the
martensite morphology of final DP-
type structure.

e YS: 520 MPa; UTS: 800 MPa; TE:20%

e Thermomechanical processing in the
inter-critical range influences the hard-
enability of steel.

e UTS 1023 MPa; TE:18%

e The compositions of steels investigated
were perceived suitable for commercial
processing of DP steels (having desired
fraction of ferrite and martensite)
through continuous annealing process,
even with low quenching power.

e When low temperature annealing was
done with slow cooling rates, there
was more martensite content in DP
steel with finer grain structure as com-
pared to relatively coarse grained.

e For continuous annealing lines, the
quenching route may decrease the pro-
cessing cost, enhance the solderability
and galvanizing results.

e« UTS 1000 MPa with lean composition.

e Fine grained structure enhances yield
strength as well as ultimate tensile
strength.

e Grain refinement promotes ductile
fracture mechanisms in response to
both tensile and impact conditions.

e YS: 525MPa, UTS: 1037 MPa and TE:
7.3%

e The variation in microstructure due to
difference in heating rate minimizes at a
very high annealing temperature.

e An improvement in strength was
observed under rapid heating of the
steel at a high annealing temperature.

e In the as-received steel, strength and
hardness within individual ferrite
grains was not spatially homogeneous.

e YS: 350MPa, UTS: 1050 MPa, TE: 15%

e As a result of fast heating, the morph-
ology of secondary phase changed from
coarse lath-like martensite to fine
fiber-like shape.

e Fast-heating annealing process can be a
promising alternative routine for pro-
ducing DP steels as the process is
more energy efficient, simple and eco-
nomic.

e YS: 372 MPa; UTS: 666 MPa; TE: 26.6%

e With the increase in martensite frac-
tion magnetic permeability of DP steel
experienced a decline (because ferrite
is more permeable magnetically than

R
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Authors Composition of DP steel (wt%) Major results/Conclusions

martensite).

e As martensite content increased there
was an increase in dislocation density
and more internal stresses were

developed.
Seyedrezai et al.'"? C-0.09, Mn-0.1,P-0.012, S - 0.006, Si e Ata given fraction and size of martens-
-0.02, Cu-0.03, Ni-=0.01, Cr-0.26, Mo ite, the difference in work hardening
—0.29,N-0.004, V-0.001, Ti—0.001 and rate was observed because of the
Nb - 0.002 effect of morphology and spatial distri-

bution and the contribution of mar-
tensite to work hardening was only
significant at early stages of deform-
ation.

e Various austenite nucleation sites exist
in the DP steel microstructures during
IC annealing. The most effective ones
are pearlite colonies, previous mar-
tensite particles and carbides located
at ferrite grain boundaries.

3. Processing Route — C

Cai et al.'® C-0.085,5-0.62,Mn—-092,P-0013,5 e By combing the temperature field and
- 0.008, Cr - 0.39, Cu - 0.08, Nb — 0.02, phase field, the cooling process of DP
and Ti — 0.02 steels can be simulated, and ferrite

grain size and the tensile behavior pre-
dicted with reasonable accuracy.
e YS: 476 MPa, UTS: 670 MPa, TE: 22%

Schemmann et al.'* 0.14C, 1.9 Mn and 0.4 Cr, 0.25 Si e The coiling temperature may drastically
influence the enrichment of carbides
with substitution elements like manga-
nese and chromium. High tempera-
tures lead to a high degree of
enrichment(P + F)
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Compression 'm
temperature,
Awustenization percent reduction,
Specimen conditions cooling medium Bainitic hold
Tl 950°C/900s 710°C/16s, 400°C/300s
30%, water
T2 950°C/450s 710°C/16s, 400°C/300s
30%, water
T3 950°C/450s 610°C/l16s, 400°C/300s
30%, water
T4 900°C/450s 660°C/l16s, 400°C/300s
30%, water
T5 850°C/450s 710°C/l16s, 400°C/300s
- 30%, water
T6 850°C/450s 700°C/l16s, 400°C/300s
| 30%, CO,
T7 850°C/450s 700°C/l16s, 400°C/300s
50%, CO,
! Skalova

2 Thermo-mechanical processing
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