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On-line Method for Evaluation of Laser Cutting Quality
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Abstract A laminated model of cutting face for evaluating cutting quality has been built up on the basis of cutting
experiments. The experimental results and the theoretical analysis of the model show that, the lower part of the
cutting face, adjacent to the bottom edge, has the worst cutting quality due to its worst roughness. The quality of
the bottom face is mainly depended on the temperature of the lowest part of cutting front. Therefore, the method
with this roughness as the main criterion for quality evaluation and detection is reasonable, The behavior of sparks
has also been investigated by side imaging the sparks jet. It is found that the sparks behaviors are related to both the
cutting speed and the roughness of the bottom face. The maximum temperature at the exit of sparks occurs at the

status of the best roughness of the bottom face, which relates to the optimal cutting speed. Based on the method,
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on-line quality monitoring of lowest part of cutting front has been realized.
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Fig. 1 Distribution of roughness on cut face

(a) photogram of cut face; (b) roughness varying with deep
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Fig. 2 Laminated model of cutting face
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Fig. 3 Model of laser radiation intensity on cut face
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Fig. 4 Variation of laser radiation intensity in

different B position

1E 48 S B0 U0 B b, R Be BN ik S B P
EMTARKS —BERERE. ZBREBTHE
& LAY RN 7 A i 0 B Fe; Oy 1 Fe, O, B T
BR P8 S I FEAE » DB BT U B Ak e LA 32 B AR
KAHER BHEARMBS AR BRAMELERNE
SERY BEK. B, B 5@ A HGED
B i B B R 1 A ISR ETHT 3 AR
Joe I NE R R » 2F ok ST 3 AR S Fe R AU
KDL .

A. Ivarson ZEMW MY BBIEH &, 38 B A R
SHRMmM4ZH, ARELY BIEHFBEELES
Fe RAER N . MALZE RN PRI RE T “ mUR-IR %
FER -SRI R 5 10 A ok 78 v 45 A DX 3R Y AR AL B
B#:D ARBELEMERNERMRTH 3,4 3 8K
EJ1ix3—EBEN 5B EW T K Fe RAEMAER



11 3 KA S BOWRIRE N ELR N I E 1583

(a) <:I cutting direction
liquid
':‘s/olid Fe” ‘ 0O,
,w/'//'/ ’ /" O \\\\ AN o
I 2 3 4
(b)  cutting direction inflow metal
liquid
['solid Fe-l-0 Fe 0J0Fe + Fe0 | FeO+0, |~ 00, Ay
I 2 3 4

outflow metal

c) cutting direction .
© g inflow metal

liquid

outflow metal

B 5 )R B AL i 3 X b B B4 B B e
(2) BREFIHSRE RGBS 270 (b)) REAMBERE
BEUIEIRTH R (o WRHENE BRI Raam
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(a) uniform constituent distribution of cut front in the direction
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Fig. 6 On-line monitoring equipments for sparks jet
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