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Mechanical Properties in Carbon Steel Welded by Friction Welding

Dech Maunkhaw!, and Yongyuth Dulyakul2

ABSTRACT

The study aims to study the wear behavior of tungsten carbide coating on striker and the
thickness of tungsten carbide coating affects to quality of striker. The experimental design,
material AS 3678 grade 350 is dimensioned 25 x 75 x 12.5 mm, the coating process using flame
spray coating process, powder spraying is HMSP12500 -00 + 60%. The results found that powder
spray is liquid or semi liquid being sprayed by gas pressure to coating the surface of the
workpiece, the spray distance to the workpiece is 70 mm, the speed of spray coating is 2
mm/second. The surface spray coating is layered, when the greater thickness of surface spray
coating is the rough and found cracks at the edge of the workpiece, the thickness of surface
spray coating 3 mm is the better, good adhesion, The average hardness of surface spray is 500
HV, which is greater than the welding process and the abrasive wear testing found that loss of

volume is average 0.0886 g/60 min.

Keywords: Spray coating process Material AS3678 grade 350 Tungsten carbide Striker

2 Faculty of Engineering, Rajamangala University of Technology Srivijaya, Songkla 90000
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MATFIU ASTM E340 - 00

Designation: E 340 - 00"

INTERNATIONAL
Standard Test Method for
: 1
Macroetching Metals and Alloys
Thus srandard 15 1ssued under the fixed designation E 340: the number immediately following the designation indicates the year of
onginal adoption or, m the case of revision, the year of last revision. A number i parentheses indicates the vear of last reapproval. A
superscnpt epsilon (€) nchcates an editonal change since the last revision or reapproval.
This standard has been approved for use by agencies of the Depactment of Defense
TABLE 1 Macroetchants for Aluminum and Aluminum Alloys
Alloy Composition Procedure Comments
All NaCH 10g Immerse sample 5 to 15 min in solution heated to 60 Good general-purpose etchant, can be
H.0 100 mL to 70°C (140 to 160°F). Rinse in water, and remove used on almost all aluminum alloys
smut in strong HNO4 solution. Rinse and repeat Does not require fine grinding
elching if necessary.
3XXX HCI (concentrated) 75 mL Mix fresh before using. Use at room lemperature. May  Used to develop grain structure. May be
4XXX HNO,(concentrated) 25 mL be used as immersion etch or swabbed over diluted with 25 % water to slow down
SXXX HF (48 %) §mL specimen surface. Rinse specimen in warm water and  etching. Does not require fine grinding
BXXX dry.
High Si castings
High purity A1 HCI {concentrated) 45 mL Immerse specimen at room temperature until desired Tucker's etch. General purpose etch for
1XXX HNO,(concentrated) 15 mL contrast IS developed. Rinse in warm water and dry. revealing microstructure of both cast and
AXXX HF (48 %) 15 mL wrought aluminum. Does not require fine
4XXX H.0 25mL grinding
SXXX
BXXX
All except high Si  HCI (concentrated) 15 mL Same as above 1 + 2 Tucker's. Same as above, but
castings HNO,(concentrated) 5 mL slower acting
HF (48 %) &5 mL
H,O 75 mL
2XXX HCI (concentrated) 15 mL May be used as animmersion etch of swabbed over Flick's reagent. Besl results are oblained
High Cu alloys HF (48 %) 10 mL the specimen surface. When desired contrast is with a ground surface 180 gnit will
H,0 90 mL oblained, rinse in water and remove deposils with suffice.
mncenmﬂ&‘ Rinse in warm water and dry.
TABLE 2 Macroetchants for Beryllium and Beryllium Alloys
Metal Composition . Procedure " Comments
Be HCI 10 mL Either swab or i > at room lemp forafew . Works best on coarse grained Be.
NH.CI 4g minutes, rinse in water and dry. : :
H.0 90 mL g
Be HCI 10 mL As above. An aliernative when No. 1 does not work. Fine-grained
NH,CI 2g metal may not give good results in either case
Picnc acid 2q
H-0 90 mL




MIATFIU ASTM E407 - 99

qm” Designation: E 407 - 99

Standard Practice for
Microetching Metals and Alloys’

Thas standard 15 1ssued under the fixed design E 407; the b diately following the designation indicates the year of
ongmnal adoption or. m the case of revision, the vear of last revision. A number in parentheses andicates the year of last reapproval A
superscript epsilon () indicates an editonial change since the last revision or reapproval

This standand has been appreved for use by agencies of the Department of Defonse

TABLE 2 Numerical List of Etchants

Etchant Composition Procedure
1 1 mL HF (a) Swab with cotton for 15 s
200 mL water (b) Altemalely immerse and polish several minutes
(c}) Immerse 3-5s.
(d) Immerse 10-120 s.
2 3 mL HF (a) Swab 10 s lo reveal general structure
100 mL water (b) Immerse 15 min, wash 10 min in water to form film with hatching which varies with
grain orientation.
a 2mLHF (a) Immerse 10-20 s Wash in stream of warm water. Reveals general structure
3mL HCI (b) Dilute wath 4 parts water-colors constituents—mix fresh.
5 mL HNO,
190 mL water
4 24 mL H,PO, Electrolytic: Use carbon cathode raising d-c voltage from 0-30 V in 30 s Total etching time
I min
50 mlL Carbitol (diethylene glycol monoethy!  with agitaticn. Wash and coel. Repeat if necessary
ether)
4 g bonc acid
2 g oxalic acid
10 mL HF

32 mL water
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