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ABSTRACT: The work aims to explore the mechanism of triethanolamine (TEA) in the barrel finishing of aluminum alloy
specimens. Barrel finishing experiments were carried out on aluminum alloy surface with different concentrations of trietha-
nolamine solution under the same conditions. Changes in roughness value of specimen before and after finishing were tested by

a roughness measuring instrument. Changes in mass of specimen before and after finishing were tested by an electronic balance,
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and the material removal rates were calculated. The lattice distortion of the specimen surface was analyzed by X-ray diffracto-
meter (XRD). The morphology of the specimen surface was analyzed by scanning electron microscope (SEM). The changes of
the surface elements of the specimen were analyzed by energy dispersive spectrometer (EDS). At the initial stage of processing,
the minimum variation ratio of roughness and the minimum material removal rate without the effect of triethanolamine were
obtained. Ra value decreased from initial 1.245 pm to 0.934 ym and MRR was 0.223 mm®/min. The maximum variation ratio of
roughness was obtained with the effect of triethanolamine of which the volume concentration ratio was 9%. Ra value decreased
from initial 1.184 um to 0.558 pm. The maximum material removal rate was obtained with the effect of triethanolamine of
which volume concentration ratio was 5%. The material removal rate was 0.445 mm®/min. The maximum value of lattice distor-
tion was 0.0045 and the minimum value of lattice distortion was 0.0008. After processing, the Si element was enriched on the
specimen surface. At the initial stage of processing, the triethanolamine can improve the processing efficiency of aluminum al-
loy specimen. The surface activity of solids can be increased under the coupling effect by the liquid medium and the solid me-
dium to the specimen, and the lattice distortion is produced on the specimen surface. Therefore, the mechano-chemistry effect is

caused. The Si particles protects the Al base, and this phenomenon weakens the micro-grinding in the later processing. There-

fore, the material removal rate and surface roughness keep constant value respectively.

KEY WORDS: barrel finishing; triethanolamine; aluminium alloy; liquid medium; lattice distortion; mechano-chemistry

JEEIN TR A B = R R
I THE A JE —Fp AR (o TR, i Tad v 3
BURLIREREAER . AR . OE B HIVEA . WA
AR AL A S BB T B /Y . ARFE R F LT K 2%
() 25 A 2 T E N T8 AR 1L VG 48 Bk AT A BA
BT R BE GBI T AR & ST R HFREE T 30 4%
A, SRR WA TT & S L S 8CEE s 28
FIRAL XA RIN TR R R A T LB L T2
SR, A TRVBCROIN T A 50 A R 2 B B il 45 45 o IR
YA SR BT B B2 SRS | ARMEE, R
I T ASCR I FE AT TIRA B AT S5, (HEFT
TRR A T 7 8 56 3% in A FH ) T A LA 5 A
230 o R X VR AR A S5 B G AL i T A )
T 5 M A g

it 5 2 I ot et 1) B R BOR B Ry, 1 2l 3 T ik K
T ARAE AR E B A T, et T AR 2 2 AL LA
T, FEAL AU . DR SRR AR
W, TR I R Ak 5 A LR R TR B T
I8 o WX LBRA FE R, & BB A TR Rl
HNN T 52 M R FE AR T B R A 5, R S 0T S
FOBE N T F oA S BS W AE F B9 WFSE o A Y. Tomita
I = A AS R B4 B B O A0 A 4 T AR T T, LA
A 2 T 2 B SR 6 T REURS BE bR, DAFLIRTROR
BE . EREIN TR RE SR ES | I £ 2 1 AR LA W Uk
) B 17 100 SR S e DR 26, RS T RO AR o T A
FAPY, 206 106 A0 F e sR AP O R 58, % = L%
Wk B R T 2280, A i X 5 A 18 7 i) A B
R MRS RE DL R R SR R . 2R e
PSR S NG ) = SR, S T G HIL AT
RO A, 420 T TR R a5 2 %05
FHBFEEIL G R SE, 4007 T = B RN 22 88 K RS
R A EEVE R, DAL 2E 4 o AN 454 f

FEHT T = OB RE LR, LRI R0, 7E6F
JEIC RS, BT DR SN TR, I H OB
Je A A IF B R 1 B B 2 — , X R i TR 2
F R EMAE, M= L B R TR B G i T i
PR T =B RS, BT AT N = 20 B e %o 7R BB S 3 i
TR VIR, ST AR A 5 7R B e 3% Jin
TR HLEE,

g i R RE PR AL TR BSUFN BRI 5 e [l B, 7 fiE RS,
T Ry [ 2R R % TR 1 B A T B 77 H Tt 4R RE TR
R RO, FER A 2R DL 1060 G4
il o S PRAIE Bl 7 H i i (5 F A, ] R R B
T AR SR A 4 r R AR SO = CEERK
FIRRENE S 1060 457 4 R 1H = A Ak A VE B 2
ERMAERE, FIHE= CERNERT, KR E
S TH A, APk iR mib#isr . #AERM
AR, LIS A 1 — 25 R 5 AR A X VR S D'
T H9/E AL B B AR IR S st 2 %

1 K.

SZES MR M ES A 4 1060, K/NH 20 mmx
20 mmx5 mm, R HBOCTIRIE R, N RELEDS
WAFT I . SCH R BN 3 mm AYBRIE AR NI T B8 i
VB R AR 5T o WA 5T PR 25 85 /K Rl = C B g T L
WY, = ORI ECN 0%, 1%, 3%. 5%.
7%. 9%, K BIL-LLO5 %7 2300 20 Bk fin
T, B&EFESHWE PR,

TEFG N 300 r/min, EEVRIAFH 300 mL ., BEHL
KRR 600 mL BISEC T #ATI0 T35 . &% 1 min
ICIR M R LR B Ra FIJBEE m, B EEN TRk 1)
= TR WO R A A R AR 22 B f | 2 TR R
M o SEEAS S, FAHREEIHEMT 1, 5 min



474 Fioiy

AR . = SRR AR A A TR P G BN A P B 8w 23 A - 297 -

1 BJL-LLOS XWiZ/FESH
Tab.1 Main parameters of BJL-LL05
experimental equipment

Parameters Values

Power/kW 1.5
Transmission ration -1
Volume of the drum 1.25 Lx4
Revolution/(r-min™") 300

JE AR % (MRR, #17 mm®/min ):
m—m, (1
txp

A my A omy S0 TN T RGIE B RE;
RBFEERSTE] 5 p R B

2 i

2.1 HEHFURXG

K AR DTN T AR & Sl 3 12 A R 1
1E 500 mL AYBEMHECH] 5% (IRFU40) /9= 2
s 100 mL, 406 &R AEBEAR T 4 h, 1
JE B AR AT, B A R 2. B 5% (&
UYL ) 19 = SRR TR R AR A 5, A 7 20
ORI T4, WINEA R 3 mm ERIEAS
IR B, 7E3%580 300 r/min B9 AC T 485000 1,
3. 5 min, MWRCHIE R AR 3. K0 4. ik
%5,
2.2 MiKgH

SR SEM 4 1 S BB A AT A R 1 2 T
TS o % ] X-out/INCA150 REREAX /M7 B A 8 F 22 1fi
LR F . R XRD ST 1 A 5 1
TIPS S mEAE 1 O o

2.3 mEBTESNTTE

M TRlE, firghd =4 mE s, i
H A% 1 e AR 2 5] I T R e MBS, BT AR FH 04
J e R E AR dT

o B

4x573xtan@

b BRGNS 0 ARTH A .

FIH Jade BAFHEATIETRANA, HIIRH Voigt
BREL Vo) AU IR, 8 I R S B 2
% (FWHM) 20, 58555 B, WK E 7 H
20/, KFK~ (Voigt BREMTEIREF1E 0.636 62~
0.939 49 . [f]), i Voigt BREUH fos Lo AR (R
(3)) A5 g g Y Gauss BV 96, JF H A5 E
ROEIN T RTE Y Gauss £ 58 B2 R A (4)it
B R TEEAR, d5cJa A ()T H - 4 A
e, HrhATHHA 0 BUM TR .

Voigt B fos AN -

MRR =

(2

2 2 2 2
’b;/s:b()*'bo.s [&__j*‘bl%"‘bz[%J 3)

JETERE R

Aﬂ =4/ :BFZGS - :Bécs (4)

HH, pe=0.6420, bys=1.4187, b;=—2.2043, b,=
1.8706,

3 #R5HE

31 ARARE=ZZERIBRNREHEEE

kA

K1 AR R () = 2 B e Ve R iR ki
11 FELARS BE (i B0 T ] p 28 AR 15 B o L 1 T LR
W, RPN = LR VE RN T 1 min 5,
FMHRE AR TR APl T 9% = 2 BEf
B, FRETEHURS B2 (A 1) A8 bR K, Ra M\ 1.184 pm Ui
/NF 0.558 um; 7E 2 min F| 5 min A0 THFEIPY, %
THHLRE B2 (AR LA ., A BN sh . TAFERTR
= R AR N T, 1 min J5, FKEHEEEE T
K%, Ra M 1.245 pm /N5 0.934 um, {HH FRE#ER
T HRBINA = CERAE A F0F R,

v v

14
—a— 0%TEA
12k —o— 1%TEA
: —4—3%TEA
—v—5%TEA
10} ——T%TEA
g — —9%TEA
3
<08 N _é_v e
0.6 |
0.4 1 1 1 1 1 1

-1 0 1 2 3 4 5 6
Finishing time/min
BT NI BE = T Ji Vs WOR T 3 THREL R 5 ML 140 52 i ot 2k
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concentrations on surface roughness
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