TUI—=TOZANLLE2— Vol12 No.2 2007

Y5 PORE rbre — Bl —

Materials and Analysis Techniques -Introduction of Analysis Examples—
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In recent years, the following developments have been made in an attempt to create an earth-conscious
automobile; technology for more fuel-efficient cars, technology for various fuels such as biofuel, air-conditioners that
consider global warming, etc. In this context, failures such as product malfunctions, the destruction of metal
materials, the discoloration of coatings, and the breakage of electrical circuits, may happen at the material and/or
product development stage. To determine the type of failure, it is important to first clarify what is happening and
how it is happening, thus analysis is needed. In this paper, some examples of the analysis carried out in the past by
the authors are reported.
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Fig. 1 The flow of the product in DENSO and a role of the analysis
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* Sampling - Form observation - Spectrum analysis (Peak

+ Crush / drying / beginning to
cut manufacturing

- Surface processing
(lon milling / FIB)

+ Cut and bring down foil
(Microtome / FIB)

+ Resolution (The dissolution by
the acid) / fusion / thermolysis

- Disjunction (Solvent extraction /
solid-phase extraction / recrystallization /
filtration)

+ Thermolysis

+ Conductive processing
(Au / C vapor deposition)

(SEM, TEM, SPM, OM)
- Composition analysis

(AA, ICP-AES, ICP-MS, XRF, GD-OES)
* Micro-surface analysis

(EPMA, AES, XPS, TOF-SIMS)
- State structure analysis

(FT-IR, GC-MS, NMR, Raman, XRD)
- Separation analysis

(GC, LC, GPC, IC, CE)

identification, a wavelength, peak strength)
- Element qualutative analysis
analysis (A wavelength and an element)
+ Element fixed-quantity analysis
(I stop at peak intensity, the metage line)
» Compound analysis (Quantity of
peak shift, wave pattern separation)

+ Image analysis (Shape, dimensions
calculation, area calculation)

- Estimation of a cause
* Mechanism estimate

Fig. 3 Flow of the analysis work process

Table 1 The possession analysis equipment of the materials engineering department

Field Equipment Model Maker name Function / Characteristic
Micro- EPMA EPMA1610 Sihimadzu |Micro-surface elemental analysis of theum order
surface EPMA1600 / EPM810 Sihimadzu
analysis XPS AXIS-ULTRA Sihimadzu |lt is chemical combination form analysis by a surface
QUANTERA-SXM Ulvac. phi ultimate analysis of the severalnm order, chemical
shift
FE-AES PHI690 Ulvac. phi Micro-surface elemental analysis of severalnm order
TOF-SIMS TOF-SIMS IV ION-TOF Micro-surface ion analysis of the severalnm order
GD-OES GDA750 Rigaku The elemental analysis of the depth direction
Form FE-TEM JEM-2010FEF Jeol Form observation of a minute department
observation| FE-SEM S4200 / JSM-6700F etc. Hitachi / Jeol | Form observation of the surface shape
FIB FIB210 Hitachi / FEI |Minute processing by the ion
Organic FT-IR FT-IR 680PLUS / JASCO Structure analysis / the functional group analysis of
analysis FT-IR 660PLUS organic materials
Microscope / NRS3300 JASCO Structure analysis / a mapping function of the minute
Raman department
GC/MS JMS AX-505H Jeol Separation / the structure analysis of the organic
matter
Inorganic AA AAB600G Sihimadzu |Elemental analysis of the solution (ppm)
analysis ICP ICP8100 Sihimadzu |Elemental analysis of the solution (Sub ppm)
XRF (EDX) EDX700 etc. Sihimadzu | Solid elemental analysis
XRF (WDX) ZSX-100e Rigaku Solid elemental analysis
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Fig. 4 The EPMA analysis example of heat exchanger materials

Solder
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Fig. 5 The TEM observation of an interface of solder
and the nickel plating
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Fig. 7 Depth direction analysis example of the DCL coating by GD-OES

Fig. 8 The break side of the alumite film
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Fig. 11 The molecular weight measurement of the oil by the copy to the silver foil / TOF-SIMS
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Figure of the analysis sample
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Fig. 14 Improvement of the resolution by thinning method

' 0 . Microsyringe EPMA
Adhesion |_J‘> /

y M4 A
“Si wafer

(1) Pinpoint extraction (2) Dripping / concentration ic)] Analysis by EFMA

Fig. 15 Pinpoint extraction EPMA method

Calibration curve & measurement

result of the recovery Analysis of the adhesion product and
Analysis element: Na the non-adhesion product
15000 2 100 T
S 300269 266

€ 2 1 80 £ 250 EI. i
5 R®=0.9851 N <

£ 10000 2 3 200

c 7 60

=3 ® Na g K 150

5 3 S 400

= ° 140 © £

> 5000 o § 50

o 3 ]

< . 00
x 20 N )\ )

Adhesion Non-adhesion
0 1 1 1 0
0 100 200 300 400 EPMA condition
Quantity of dripping (ng) Acc. voltage: 15 kV Sample current: 50 nA
Beam diameter: min Area mode: x 2000
Measurement time: 60 s

Fig. 16 Absolute quantification by pinpoint extraction EPMA method
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