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Research on laser bending process and microstructure for Ti,AINb rolled sheet
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Abstract: In order to flexible manufacture the thin-wall Ti, AINb alloy thin wall bent parts, the influences of laser bending process parame-
ters on the bending angles and microstructure were studied, and the forming quality and microstructure of the bent samples were compared
and analyzed by laser bending experiments with different laser powers, scanning rates, scanning passes, scanning paths and sample widthes.
The results show that when the sample width is 40 mm, the laser beam radius is 0. 3 mm, the laser power is 0.4 kW and the scanning rate
is 1.0 m - min™", the bending angle under single scanning pass reaches 3. 3°. With the increasing of scanning pass, the bending angle in-
creases almost linearly, and the bending angle after eight times scanning is 18°. The lateral offset linear scanning path is similar to the trend
of the liner scanning path, but the bending fillet is larger, and the S-curve scanning path causes distortion in the shape of the bent sample.
The microstructure of laser bending with small spot diameter is similar to that of laser welding, which includes the melting zone, heat affected
zone and base material zone, and the Vickers hardness of the material decreases from the base material zone to the melting zone. Thus, laser
bending is an effective processing method for local bending of Ti, AINb alloy thin sheet, but it needs precise control.
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Fig. 1 Test equipment of laser bending
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Fig. 2 Schematic diagrams of three kinds of scanning paths

(a) Linear and S-curve scanning
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Fig. 3 Effect of laser power on bending angle and surface quality

(a) Bending angle

VEREFIHE IR 0. 4 kW, K55 K 40 mm (AR
MIF R R FEOES 2%, B 4 IARBOEHEH
WO N M M R, M WOt B ORE E
0.5m-min WMZE1.0m - min~" B, ZHIAEMN
Lo1osn 2 3,30, YOGS i o B i — 20 B g,
Bl AN OGRS e TS DX
FIRE T 4347 o G4 o A AT o 3 35y A Ul 5
A RN MER R SR, SRR
MR, 25l B s/, S B2 OGRS iR,
PEREFIHEEE N 1.0 m « min™',

VR EE N 1.0 m - min”', HIHHER
04mfﬁ‘FﬁMMmmmM%%§ﬁm&%*
Macs, & sa & S HEMER R ML,
BE 2 R T O B I, OGS i A R SRR R
M 8 W E, A AL 18°, &l 5b A
4 TEYCM 8 WA I AE . B ERE, MRk
R AL, WOtH#& R R, K
9, A, SEMEOLEEMS, FW Ti,AINbD &
S W PTAE BB A O T AT R A B i, ELnT
SUERET PRV € KONl BEENE-

6 s il fa B SR SE R R G R MR, WA

(b) Surface quality

35
|}

3.0}

25}

20f \

1.5¢

il EE(°)

1.0}

04 0.6 0.8 1.0 1.2 14 1.6
3 E/(m-min-1)

Vel 4 3T I o 25 A St 2

Fig. 4 Effect curve of scanning speed on bending angles

IRFESE M 20 mm G E 40 mm, ZAiAEM 1. 2°
= 3,30, X FEEIEWN IR N AR
HAWEGEVEM . Fa /N1 RE 52 B BOG
ANBUN, B BB/, SR SRS 2 80 mm
W, WEARRSE R, OIS T AR, A
JERREE 1.9°, B, BOLS I AMUZBOLS Y
TR0 7 ) N N WA S B A PR 1B R
WOLE M5B 1F, w5k A ROy B PR 1 2
il e HER) T 2250



64

ek H R

i 49 5

—
N
T

=5l £ BE(°)
(=]

N A~ O 0o
T

8B K

4TEIR

()

S WOGITE UO 25t AR 8 P S

(a) KA

(b) e

Fig. 5 Effect of laser scanning passes on bending angle

(a) Relation curve
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Fig. 6 Effect curve of blank width on bending angle
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(b) Bending samples
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Fig. 7 Effect law of laser sanning paths on laser bending

(a) S-curve scanning sample

(b) Lateral offset linear scanning sample

(¢) Curves of bending angle-scanning pass
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Fig. 8 Laser bending results under S-curve scanning paths

(a) Sample  (b) Relative distortion height distribution
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Fig. 9 Microstructures of bent samples under different laser powers
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Fig. 10 Microstructure of bent sample after eight times scanning
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