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BAOSTEEL GA AUTOMOTIVE SHEET
HOT DIP GALVANNEALED STEEL SHEETS
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Baosteel Automotive Sheet
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What is GA automotive sheet

GARZER, B ERAE K S T EE MR,
Hiflg TZRETNEESRS B EILENE
smERNRESEHRALE, BIEE
T RENERPNRSERERESEUR,
MM EFETE2RENTHREE (FeREBY
T-14wWt%) . X S EBE N REB T AFER
WNERBBAARIPIER, TiRE T BEIE
MR RE MR, R FRE I RBIRALER
IR, HE SR EE,

TsR

Turn roll

I:I 2
Cooling
fRiE AP

Holding furnace

1 R AFARP

B

Furnace

.
{ I.p;n

GAIR &= (IR N MR E
Schematic of the alloying treatment
after galvanizing for GA sheet
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Typical microscopic view of
surface morphology of GA coating

GA Automotive Sheet, or hot dip galvannealed steel
sheet for automotive applications, is produced by
subjecting the steel strip to a precisely controlled rapid
alloying heat treatment immediately after continuous
hot-dip galvanizing. This process promotes high-tem-
perature diffusion, inducing an alloying reaction
between the iron from steel substrate and the zinc
coating, thereby fully transforming the layer of pure
zinc into zinc-iron alloy (with Fe content of approxi-
mately 7 to 14 wt%). The zinc-iron alloy coating offers
superior overall performance by retaining the cathodic
protection characteristic as pure zinc coatings, but
also enhancing weldability and paintability while

exhibiting good adhesive properties and formability.
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Typical microscopic view of
cross-section of GA coating

Advantages of GA coating

GA automotive sheet exhibits excellent formability, weldability,
paintability, and corrosion resistance making it suitable for
producing high quality automotive body components, and
particularly well suited for environmental friendly painting
processes featured by Zirconium-based pretreatment [e.g.,
2C1B painting process). This material can be widely used for
normal or deep drawing parts, outer panels, safety structural
components (including battery pack house and structural
supports), etc. It features advantages of better formability,
more aesthetically pleasing appearance, higher strength (thus

better safety), more eco-friendly, and more decarbonation.
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Good formability: The GA(zinc-iron alloy,hereinafter the same)coating possesses higher hardness and offers better wear
resistance than Gl(pure zinc,hereinafter the same) coating.
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Excellent weldability: Compared with Gl coating, GA coating has a wider welding lobe,lower welding current,
and better electrode endurance for resistance spot welding.
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Strong adhesive bonding: The zinc-iron alloy coating ensures effective mechanical anchoring

and strong chemical bonding with adhesives.
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Superior paintability: The micro-rough coating surface facilitates easy phosphating and zirconium-based pretreatment,

resulting in excellent paint adhesion.
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Good corrosion resistance: Provides durable cathodic protection to the steel substrate,
with further enhanced corrosion resistance after painting.




SEEIRFE B = RE

GA automotive sheet specifications and capacity
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Varieties and specifications of Baosteel GA automotive sheets
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g Thickness 0.45~3.2mm
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Strength level

At present max.tensile strength 1500 MPa
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Available varieties

AK, C-Mn, IF, HS-IF, BH, HSLA, DP, QP, DH, CP
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Production capacity

FUEMBRAEENA (HP2RCGATANA)
Baoshan Base 3 CGL Lines (Incl. 2 GA dedicated Lines)

RILEFAGETIA
Dongshan Base 2 CGL Lines

FLLE FAETA
Qingshan 1 CGL Line

*2t 1807w/«

Total MAX 1.8 MMt/Y
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Futhermore, Baoshan and Dongshan Bases are each equipped with one CGL line that can switch to GA production, and these two lines

can switch to GA production with a capacity of 0.45 MMt/Y in a short period.
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Good formability
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Loading Force
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Friction Speed Specimen Lubricant Oil
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Schematics of ball-on-disk friction coefficient
testing method

As continuous stamping time increases, the surface friction
coefficient of galvanized steel sheets changes, leading to
increased frictional force and coating abrasion. The GA
coating exhibits higher hardness, resulting in a lower and
more stable friction coefficient compared to the Gl coating,
and thereby reducing the risk of stamping cracking and the

occurrence of coating abrasion.
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Evolution of friction coefficient measured by ball-on-disk
test method with number of rotation



HFEREMIEWRELAE~ & Environmental friendly EW (Easy Workability) surface functional products
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EW42/Z (10-50 nm)
EW Treatment film (10-50 nm)

The hot dip zinc-iron alloy “Easy Workability” (EW) surface
product integrates multiple functions - surface friction
lubrication, adhesive joining, and zirconium-based film

formation - by engineering a composite nano-structure on
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the galvanized surface. It reliably meets OEM demands for GA Coating
extreme stamping speed, stable joining performance, and S5 BAR
environmentally friendly coating processes, all through one Cold rolled steel substrate
synergistic surface.
TR EE1R2-5/R BE 18 Z $1391E (65°C)
Mean value of friction coefficient after 2-5 cycles of plate friction test (65°C)
0.145
0.140  0.139 0.139
0.136
0.135
0.130
0.125
0.120
o1 0115 0.116
b 0.114
0.113 0.112 0.113
0.110
0.105
0.100
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Typical phosphate sur. film Typical phosphate sur. film Typical phosphate sur. film
E58——13MPa [E58——23MPa [£5&8——31.5MPa
Pressure—13MPa Pressure—23MPa Pressure—31.5MPa
MERsMR KEMRIMR
Side pannel outer Hood inner and outer
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Front door inner and outer .
Rear door inner outer Fender
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Excellent weldability
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Resistance spot welding is the most commonly used welding
method in the production of body in white. The weld lobe and
electrode endurance are two key indicators for evaluating the
resistance spot weldability of base material. Under the same
working conditions, GA coated products have better

resistance spot weldability than Gl coated products.

Schematic diagram of resistance spot welding
principle. Based on Joule's law, the material to be
welded is fully compacted under welding force. The
transformer applies a large welding current to the
welding area, causing the material to melt locally
and form a nugget. After the power is turned off,
the nugget solidifies to form a welding spot,

achieving material connection.

ERiR Welding Force
Upper Electrode
ML \

Base Material 1

&1z

Nugget /

42

Base MateM

etk

Lower Electrode BARES

LERR IR

Transformer Power Supply

Welding Force

IR BRI 8Y £ IR R E IR IR A X R
BIER/MRERER; AR REATCEER TR A%
BRF T4 (CNIRE) B R AY IR I
Bk —BIFRIRENMEE. RES ST
BENZFAT, ILESERSKRIFREIR
#, IR IR X B L FRIF200A,

A Gl: 0.7mmDC54D+Z 60g/60g
B GA: 0.7mmDC54D+ZF 45g/45g

Dmin./=4.0mm

Nugget Size/mm

80 85 90 95 100 105 11.0 115 120 125
Weld Current/kA

ATIRESEX 8] Weld lobe

Upper limit of weld lobe: Minimum welding current
corresponding to expulsion.Lower limit of weld
lobe: The welding current corresponding to the
nugget diameter of 4t”2 (where t is the plate
thickness).Electrode endurance: The number of
times for a pair of new electrodes that can continu-
ously weld qualified spots without dressing or
adjusting welding parameters (welding current is

200A less than the upper limit of the weld lobe).

=+ Gl: 0.7mmDC54D+Z 60g/60g
- GA: 0.7mmDC54D+ZF 45g/45g
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Nugget Size/mm
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FEi%%F® Electrode Endurance
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Excellent paintability and corrosion resistance
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Post-paint corrosion resistance test, conducted in
accordance with PV1210-42 cyclic test, with

phosphating + electrocoating (20 pm) @
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In the field of electrocoating, both GA and Gl coated steel
sheets are regarded as having “good adhesion performance”.
However, the underlying mechanisms and the resulting
protective performance differ significantly. Gl materials
provide reliable intrinsic adhesion at the coating-substrate
interface, whereas GA materials, owing to the unique
microstructural characteristics of their coating surface,
enable superior “mechanical interlocking” of the paint film.
As a result, GA-coated steels generally exhibit a longer corrosion

protection lifetime after painting.
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After painting, the 7 mm cupping-adhesion test shows

no paint-film delamination (electrodeposition coating
thickness: 20 ym)
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Excellent adhesive bonding
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BEREREITNER
Results of evaluation of compatibility
with damping adhesive

The surface of the GA coating exhibits a rough micro-topog-
raphy, which provides the mechanical interlocking for
adhesives. Additionally, the zinc-iron alloy possesses strong
chemical bonding with adhesives. GA automotive sheet
demonstrates excellent compatibility with commonly used

spot-weld adhesives and damping adhesives.

RIRRERMETNER
Results of evaluation of compatibility
with spot-welding adhesive
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Baosteel GA X-GPa®

Baosteel GA X-GPa® Steel provides Side sill reinforcement,

door inner anti-collision beams, and battery pack frames and
beams, bottom plate for NEV, which meet the comprehensive
requirements of the automotive industry for safety,

lightweight, and decarbonation.

EERIEIRR EEEEHR
Seat crossbeam Seat crossbeam
(front) (rear)

KEER
Sunroof front
crossbeam

REFHER EfRIER
Sunroof middle Rear anti-collision
crossbeam beam

BIRIER Bt EIDAER
Front anti-collision Battery pack
beam frame
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It has both ultra-high strength and excellent formability, breaking through the
application limit of traditional high-strength steel.

WBEE Ultimate precision Ei;
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Delivery with maximum flatness precision, supporting the demand for ultra-high
dimensional accuracy of cold forming parts.
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Typical application of Baosteel low-carbon emission hot dip galvanized automotive sheet
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Battery pack
beam

BERE Significant lightweight &
BERERRERNEENEN, N BEERERE

Ultla-high strength results in greater lightweight potential, contributing to more

lightweighting and energy consumption reduction of the vehicle.

KXBsHP Extreme corrosion resistance é
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The GA coating ensures excellent corrosion resistance,effectively extending
the service life of key components.

BeyondeCo

FEMRMBEEHERE S FRFERERE R AREE

Baosteel and users jointly launched low-carbon emission door
inner panel parts
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Baosteel Automotive Sheet Decarbonization Path
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Hydropower
Wind Power
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Scrap Recycling Center
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Baosteel SMARTeX

Joints hands with partners

Promotes car body technology upgrades

Provides innovative material solutions for the
global automotive industry
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Scrap recycling —
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