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. JAPANESE '>INDUSTRIAL STANDARD JIS

General Rules for Fluorescent X-ray Analysis G 1204-1978
of Iron and Steel

1. Scope

This Japanese Industrial Standard specifies general rules for fluorescent
. (2 _ X
X-ray analysis(<) of a lump or plate sample of iron and steel(!).

(1) Apparatus

(2) Sample

(3) Measuring method

(4) Determination method
' (5) Range of determination

(6) Error

(7) Safety control

Notes (1) For the purpose of this standard, iron means pig iron and cast
iron, and steel means carbon steel, low alloy steel and high alloy
steel produced by an open-hearth furnace, a converter, an
electric furnace and other steel making furnaces.

(2) The fluorescent X-ray analysis mentioned here means a method
for determining elements of atomic number 12 (magnesium) and
over by spectrally diffracting the fluorescent X-ray by a spectro-
crystal emitted from the sample radiated with primary X-rays, by
measuring its intensity with a detector and by method of correct-
ing determination.

Remark: In this standard, the units and numerical values given in{ }
‘ are in accordance with the International System of Units (SI), and
- are appended for informative reference only.

2. AERaratus

2.1 Outline of Apparatus The apparatus for fluorescent X-ray analysis

shall consist of a X-ray generating part, a spectral diffracting and radiation
x receiving part, a counting and recording part and others. The X-ray generating

part shall consist of a X-ray tube generating primary X-rays for radiation of a
sample and of a power source apparatus supplying high voltage to it. The
spectral diffraction and radiation receiving part is a part spectrally diffracting
fluorescent X-rays generated, and receiving radiation with a detector. The
counting and recording part shall record and indicate the fluorescent X-ray
intensity detected. In addition to this, a method for compensating changes of
a power source or an apparatus shall be generally carried out for the purpose
of enhancing the reproducibility of the values measured.

’ Applicable Standard:

JIS G 0303-General Rules for Inspection of Steel
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2.2 Construction of Apparatus The apparatus shall consist of the following
main parts. An example of its construction is given in Fig. 1.

(1) X-ray generating part
(a) X-ray tube
(b) High voltage power source
(c) Regulating part
(2) Spectral diffracting and radiation receiving part
(a) Goniometer
(b) slit
(¢) Spectrocrystal 7 ‘
(d) Detector
(e) Sample room
(3) Counting and recording part (on countlogger)
(a) Timer
(b) Amplifier
(c) Pulse-height analyzer
(d) Integrator or scaler
(e) Display unit
(4) Apparatus for stabilizing power source -
(5) Exhaustef ‘
(6) Apparatus for circulation of cooling water
(7) Earthing
(8) Attached facilities
(a) Apparatus for preparing sample

(b) Apparatus for air conditioning

Documents

Coyright by the Japane][nstial Standards
Mon Augli22022:47e00k R@kbils: JIS G 1204 0


http://www.avadocuments.com/doc/jis-g-1204-0
http://www.avadocuments.com/doc/jis-g-1204-0

JIS Gxl204 75 B 4933608 0046020 7 WA |

3
G 1204-1978

Fig. 1. An Example for Construction of Apparatus
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2.2.1 X-Ray Generating Part The X-ray generating part shall be as
follows:

(1) X-Ray Tube A sealing tube having sufficient tube voltage and tube
current capacity shall be used for the measurement of an atomic
. fluorescent X-ray intensity of elements to be determined in a sample.
A target, a tube voltage and a tube current shall be selected depending
on the aim.

(2) High Voltage Power Source This source shall have capacity enough
for supplying a tube voltage and a tube current to a X-ray tube. -

' (3) Regulating Part This part shall regulate a voltage and a current,
and be divided into the following parts:

(a) An apparatus for regulating a tube voltage and a tube current
(b) An apparatus for stabilizing a tube voltage and a tube current

c afety apparatus
(c) Safety app

(d) Others

Documents

Copyright by the Japanese Industrial Standards
Mon Augli22022:47e0 1t R@kbils: JIS G 1204 0


http://www.avadocuments.com/doc/jis-g-1204-0
http://www.avadocuments.com/doc/jis-g-1204-0

4

(1)

(2)

(3)

( JIS 6%l204 74 WM 4933L08 0046021 9 EN |

G 1204-1978

2.2.2 Spectral Diffracting and Radiation Receiving Part  This part is
an apparatus for detecting fluorescent X-ray generated by the radiation of
primary X-rays, consisting of a sample room, a goniometer, a slit, a spectro-
crystal and a detector. Fluorescent X-ray analysis shall be divided into
para11e1(3) and converging(4) methods., Slit width and spectrocrystal shall be
so selected that the required resolving power can be obtained.

Goniometer The goniometer, in which a spectrocrystal, a detector
and a slit are set up in the geometrical condition suited for Bragg's
formula (5), shall spectrally diffract fluorescent X-rays, being divided
into a scanning type setting up a goniometer manually on automatically:
for each determination element, and into a stationary type fixing a
goniometer for each determination element. For the goniometer of
scanning type, specially sufficient reproducibility is required.

Slit  The slit shall be used for making fluorescent X-rays parallel
line flux in the parallel method and for making an image on the focus
in the converging method, and the appropriate slit be selected in
accordance with the resolving power and X-ray intensity required.

Spectrocrystal The spectrocrystal shall be used for spectral
diffraction analysis, being divided into a plane type and a curved
one. The representative spectrocrystals are shown in Table 1.

Table 1. Spectrocrystal

Name of spectrocrystal lei:,iZac.;iﬁf (rzn(in)
KAP Potassium hydrogen phthalate ' 100 2.6632
RbAP Rubidium hydrogen phthalate 100 2.6121
Mica Muscovite ' 002 1.9840
Gypm  Gypsum 020 1.519
ADP Ammonium dihydrogen phosphate 101 1.064
EDDT D;ethylénediamine tarterate 020 " 0.8808
PET Pentaerythritol 002 0.8742
Qtz o quartz 100 0.852
ADP Ammonium dihydrogen phosphate 200 0.750 -
InSb Indium antimony 11 0.748
Graph Graphite o ‘ 002 0.6708
Ge Germanium 111 0.6532
Si Silicone 111 0.62709
ADP Ammonium dihydrogen phosphate 112 0.614 -
NaCl  Sodium chloride ' 200 0.56410
LiF Lithium fluoride 200 1 0,40267
LiF Lithium fluoride 220 0.2848
Qtz Quartz (low temperature type) 203 0.27490
Topaz Topaz - ' 303 0.27120
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