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Surface Analysis Techniques for Aluminum Materials
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Abstract: In recent years, aluminum has been increasingly used for its recyclability and lightweight
in broad fields such as automobiles, buildings, and beverage cans, as a material of low environ-
mental impact. A variety of surface treatments are applied to these aluminum products for the pur-
pose of protection, design, and functionalization, increasing the importance of surface/interface
analysis techniques that grasp the surface profile and properties of aluminum materials. Referring
to the fact that there are a large number of reports on the surface analysis of aluminum materials,
this paper outlines the general analysis methods for the two categories of surface profile measure-
ment and chemical/structure analysis, presenting some case examples as well.
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Table 1 Characteristics of analysis technigues for surface profile.
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Fig.1 Analysis points on the sample.

CEB (FEFEAMIZ90°)

3. PIVIZ LREDRS - EEMFT

3-1 REDKS - BEEITTE

R2\IREM RO TET, K41 ﬂ(%ﬁﬁ@f\
WP, RSB X OO IEE D O - &0
REM T 2R,

TN I =T ARMAAET A ICE O E 2 HE S
LTEL LTIREPMA (B 7a—7<xA4 207+ 54
H—), EDS (= )V F — Bl X #iotds), XPS (X##
HE T, ARS (F — 2 o BT854, SIMS (2
WA F VEBEGH) B EDVDH D, FBEHEE LTE—
DV xBETEMAES, ETF 2 FIHT 5 XPS (ESCA)
%8, nm A — ¥ — OREFMCTOFHIAURETH 5,

AZB (0°AM) BB (45° A1)

CHE (90° M)

F|g 2 SEM images of the surface of selected formed
product (point A, B and C in Fig. 1) .
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Fig.3 Surface profiles of selected formed product.
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Table 2 Chemical analysis methods.
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Fig.4 Characteristics of analysis equipment.
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Fig.5 SEM image and BSE image of coated aluminum

material.
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Fig.6 Depth-profile analysis results using GDS of an
aluminum material having Zn containing coating.

B2, KFE, KE, BEREDOFEHMENZILL
GHTF v — F ETHETE 5,

WELEWIE, NR=Z2T—=FORIZHEML TV BHIZD
MWAbLET, R—=Z2a— FATRIZEALERDOLNT,
by 73— PORKHIIRDELHFIELTNE I LD
b ZHUL, TEHILAEWSRREEO/IZHN—A T~}
RBERAHT B BICRER L, N— AT — N OFEFICHH L,
EHIZ by Fa— PEBREMITZEIC Ny T - N E
BEL, REmICHTE L0 EEZ 5N,

4. TOMOREMATGE

R 3IPHER R 7 & OB ORI ST & L CHEAE
HObLNTWAEFEZRT . TRHDTHEDOT VI =
LAREAOBAGNIIEF DR WD, SBRIEKT L2 L
PHIfF ST 5,

KNI S LTV 2 RO R i <0 2210 12 L
o TFORER ML -OOFELE LT, TAVF—%2T
TREHEDOAZAFT 5 L 912 L TCREDOHERE 155
LEED (CHEFHET) 5% 1° BEOMEVAETX
MR BT &% A L CREMNEO A THENEH %R
S DM X AR AT E 2 S DI T W 5,

RHOBTIREZMD Z LR ME SR ZES 9
ACTEHELRBHREG 25, 20X BMIZIZXER
L—F—Rc XY KEOBEBTEZREL, ROHBL TS
HETHETL v ATEDTEE S L LE T M
(PEEM) & EABASE ENTWAhH, iTIESHIZT AL
F— o fRREC M B REEE RO 5 720 2T R T4
Tk R0 B 3 R REOG TR T L3 B 6 OfF %8, SPM &
WFREEAMAGDLELIEREDPMEIN TS, 2
ST BT 2 7200 T 4L F— 3Bz
W D720D T AN F—% | WER OB (7
L MR THRMEICS- 2, LSS ICERFS T4 E
FRETMEILOHEREEFL ) ETHLDTH S,

—7J5, SHRER BT A0y yra b a st
A\ 72SXS, XAFS 7% &80 FiR £ 10 nm U ET
DAL G369 ORET 3R ST b, F72
SHG (5 2Kk 584 2 R L 72152 ) 2 SFG (F1E
WFAEEZFA L7ZHIED) &) #7272 FUm Bl g FE o
WoEb D 5N THB Y, KE5T OREER IO KO
WHPGE L W) R E SNT W 5,

BEPELCBE L C b RS B (MFM) 7 & O BZE A
A, HEHX RO FMEBETELETIChoTW
% (XMCD-PEEM 7 &) 10),,

16 Furukawa-Sky Review No.3 2007



T

L3
I

I LA ORED

#*3 RED DR E
Table 3 Emerging analysis method.
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1) XMCD-PEEM [X-ray magnetic circular dichroism -PEEM]
2) XMLD-PEEM [X-ray magnetic linear dichroism -PEEM]
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