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Abstract

In order to provide “Celebrate driving” and “Excellent environmental and safety performance” to all
customers, Mazda has been working on weight saving technologies by balancing both better dynamics
performance and environmental performance. However, sheet metal parts for suspension, which are used under
severe corrosive conditions, face issues of thickness reduction due to rust near welded areas and edges, making
it difficult to achieve weight reduction with thinner sheets. Furthermore, creating rust-resistant parts leads to the
customer’s joy of owning a vehicle and can be one of the attractive performances. This technology has

significantly improved rust prevention performance and achieved substantial weight reduction compared to
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conventional methods, through the development of a new welding process and structural optimization.

Key words : Ultra-high tensile strength steel, High argon welding process, Arc welding, Low-slag, Slag
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Fig. 1 Rusting Mechanism and Anti-Rust Weak Spots
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Fig. 2 Rust Growth Behavior
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Table 1 Sample for CCT Evaluation

Base . Weld metal Shield
Wire

1D metal pe strength gas CO,

(MPa) P (MPa) ratio
#01 980 WireA 780 5%
#02 780 WireA 780 5%
#03 780 WireB 490 5%
#04 590 WireB 490 5%
#05 590 WireC 490 20%

WireA: Slag de-concentrate wire
WireB: Slag concentrate wire
WireC: Conventional wire (YGW12)

Table 2 Welding Conditions for CCT Evaluation

Welding machine/

YASKAWA
power source
Welding mode Pulse
CTWD 15mm
Torch angle 45°
Base metal 980/780/590MPa (t: 2mm)
Wire WireA WireB WireC
Slag Slag YGM12
Shield eas 95% Ar- 80% Ar-
: 5% CO, 20% CO,
Welding speed 109§m/ 64C_m/
min min
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Fig. 6 Areas for CCT Evaluation
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Fig. 7 Bead Appearances Before CCT Evaluation
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Fig. 8 Rust Area Ratio Trends by Specification
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Fig. 9 CCT Tested Bead Appearances (30 Cycles)
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Fig. 10 Rust Area Ratio Trends with HAEW
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Fig. 11 CCT Tested Bead Appearances (50 Cycles)
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Fig. 12 Vickers Hardness around Lower Side Weld Toe
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Table 3 Plate Bending Fatigue Test Condition
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Fig. 13 Schematic Diagram of Toe Shape
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Fig. 14 Fatigue Strength of Rap Fillet Weld Joint

5.4 EEmICHTIBFIEMBOEFEE
EIHRICHWT, MEREZRIICFIA T S70I,
EES CHNEZER TS CHEELL. LHL,
TEHEL, REBRDEBERPEGEMRFEESIICHEV
T, 2 TOMUTERNBAERLIIRETHD, A
DREHEBISE T SNAE WV, REHE 4 D AR mER
&, E—FER - ABENEFUARIBEEAD, KHHR
EBILENH B FRIND, £ T, Fr. LCAIZERIE 980
MAEBERAL, fEfE REBmIC OABEBRIETOE S EE
ZAREE L T2,

(1) BRITER

BRE#HE (Finite Element Method : FEM) ZFB W,
BESISZ TR LIERE Fig. 1510RY . RABAN
HETIDIHEFREIBA, REILAFRIFLB TH o1

Stress (MPa)

300
278
255

B: Welding end

Fig. 15 Stress Distribution Diagram by FEM
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Fig. 16 Crack Initiation Point in Fatigue Test
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