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Abstrret Hgnd tooh mid in Nig& have k o m  h n d n g l y  d i a b l e  due to critical faihms 
during use. Tlte objective ofthis sftrdy is to test irsrrnplw o f k  &b'vis-d-vis ~~s 
claims. A toaal of (15) h a d  -1s from six (6) diffcmwmmtri& ~~ on the N i m  
&& w m  tested k ' w w v  -'m tested tods ioduded SE-, hammers, 
s c r e w d r i v ~ p l i m ~ ~ . ~ ~ ~ p ~ e s ~ ~ o f ~ g n o u p s o f ~ ~ ~ w e r e r ~ i n  
acmrdanw to their hpac$ -which is a major proprty ofpmtwion took. The d t s  showed 
tbat built-in m e c b k l  properties of these tooh w m  Imply controtled by their alloying 
dsmenas, Wm€Wuhg d bt+tammt,- Five (5) of the fifteea (15) selected band 
toofa d o m e d  to BS glwd were adjudged dfi d reliable. 

Ialmdmdh 
- A o & ~ ~ ~ M ~ r c c h i p f m m a c o a d . ~ d f i i s b o d y . A &  
~ w i p e d o f f ~ o f t u r n i n g t h e n a t s t o ~ a p l a e t u r e d t y r c . A f l ~ s p a r m e r s h c a r e d  
&mbg use. The catalogue to the that usersare no Laager sure of the kind of took 
they are pmhiing. It has beecl Pormd that a d & s i p e d  product can be unreliable in service 

of poor quality of p d u c h a  [I]. Control of Ppodnctiool quality is thus critical in 
reliabiliy effort. The notion of inherent quality of produds (and mices)  that are h e d  to be 
superior as opposed to idkior has bear a subject o f d k w i o n  and dehk for oemturies [2]. Use of 
hfkior md substandard tools has d t e d  h many avokhble accidents and n e a r m h .  

Quatip is difficult to define; it is an a h a m  term f31. Several definitions of quality have been given 
by reputable quality gum, 14, 5, 6. 7-81. ~ t i d l y ,  quality may be defined as the totality of 
~ s n d ~ c s o f a p r o d u d o r s a v ~ t b a t b e a r s  w itsabilitytosatisfystatedor 
implied neeris. Quality Function Deploymwt (QFD) is a s& approach m defining w s m a  
d or requirmem which must be satisfied and tsanslating them into specific p h  to produce 
pmdmts that will met; those needs 191. . In Six S i p z  QFD hdps to prioritiz actions tu improve 
pmcesa or pdwts in meeting customefs' mpwatims. QFD is used ta &&E customer 
qu i r rmm to mginhng specif~&ws. h k a llnIr k e e n  the cdnwmer, design engineer and 
mandamring. The Tagucbi methodology, [ I  03, nigg~ted thw instead of an imptied sw fimmon 
of accephbility, a a redistic function be usbd based on h e  square of the dwiation frwl the 
W i.e. drat mmmduws gs s i g d 6 d y  more disd&ed a~ perfhmace varies from 
w. 

Tbis h i o n .  ref& to as the quality loss fundm is givm by the expression: 
L=kt,x-a)'  
Where L. = the loss to society of a mil of output of value x 

a=tbeidealstatetaFpetvalue 
k = a constant 

Wity gap is characterized by the differrmce M e e n  the approval standards, criteria or 
~ ~ 1 s i n a n y ~ o r & v i t y s r p d k r e a l d t s i n & ~ r 0 ~ e ~ ~ o r 5 L C t i ~ i D ~ &  
w i t l a t h e a c l o p t e d n a t i d a r r d o r ~ ~ ~ q ~ [ 3 ] . E a c b ~ m i n ~  
man-ng process, wbich bas an effect on h e  conformance of ttae m d  product to the customer's 
@fidons, is assigned a quality vatw. This value represents h e  maximum allowable 
discrepancy p r  1,000 opportunities [ I  I]. Quality managemeaq in its own seflse is a sysremrltic set 
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- 
h tbe cmmerofthe d d o n ,  the mbtrak metab were etched in turn and vicared w the 
~ ~ m i c r o s e o p e . A ; 1 l t h e v & u b t s $ ~  weffintpfietcbgdf3sstwithNITALand 
th#eaftawitb bhe PlCRAL before bhgexamiaed on thernaalhgid mimascope. 

Zmpd T H ~  
Anotchedspecimen was p r q m d a h d s t r d i n  t u m m d t h e ~ c n e r g y ~ i n  breakingthe 
test piems reamid Law values of impact mmgy i r a d i d  high notch sensitivity. 

b r d n w  Test 
A ioad of 1,000K using l Omm diamaer stee: balls was *lid to 15 resr specimens and examined 
after 3Ose.caads each, The amsponding dieters of impmsion were iecordai. 

T d  T& 
The test was wnduded by placing in m, each of the 15 test specimens in the extensometa. 
~ f o ~ T B q u i r e d ~ ~ r a g i v ~ ~ f o r d ~ ~ i m e n w a s ~ a n d u s e d t o  
~ t h e ~ e ~ ~ b y i b e ~ 1 e c k d ~ t o o I s .  

h i t s  and 
MiMIqgmjBb Results 
On cmyhg om the mdlogaphic ma, the following rnicroswGtures were o k e d  firom the 
miaogmpbs of Ohe tern pi- of fhe h a d  tooh and MeUed fmm Plate I ra Plate 1 5 below: 
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7VU Advances irr a d  ~ o l o g i e s  II 

On W g  out b m&dd tests hardness and wnsile -1, the mults wen obtained 
and tabdated as shown below, rouuded up to 2 pl- of decimal. 
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Table 1: hpna teat 
Jmpadstm#b 

: W t o o l  Colmtry VdudFtIb Joules hi Newtons 
; w h a m r o a  cbirla 1 7 ~ 0 .  ,.,.. 2 3 ~  3,742.80 ., n.4 
. Lfaadb- 16.80 . n . S S  ' 23$89M '- 74-73 

Handlll~mm 18B. , 25.30 25,449.2Q 82-73 
PLiers hdh 11.80 16.05 16,779.60 52.49 

' 

Wias m y  14B 19-31 28.192AO 63.16 
P k  ah 13.60 ' . 18.50 i9.339.U 60.49 
aid china L5.60 . . . 2122 22,18320 69.39 

1 22.03 1 23,036.40 - 1 210 I 

Handhemmer 
~~ 
PI& 
P h  
PIim 

hdk 
w 
India 

Gamw). 

Handlmn~m 
Hand hammer 

Pii€~ 
P S i  

206.00 
229.00 
210.00 
225.00 

China 

P h  
Chisel 

217.00 
CbiseI 

India 
Etlglaad 

LDdia 
G ~ r m ~ p f  

China I 203.9 

China 
r%na 

687.a 
826.W 

491.48 
750.2% 

Chisel . w#& 

676.89 
691.61 

71.63 
86.144 

51-20 
7 9 ~ 1  

673 .Wl 

I0  I.857.86 
122,496.77 

72.806.40 
1 12.622.40 

70.5 f 
72,Mz 

10026521 
102.443 -72 

70.1 O! 99.685.62 1 
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Impact energy was the one mechanical property of hemst since most of these haad took being 
perassion tooh d y  experiarce 'impact s h d f  in service. We observe that there are no 
stand@i prestndy by S t d a d s  Organisation of Nigerja (S.O.N.). As a result we decided to 
p o a r t m  the ,mechaaid propetties observed in these h i d  taok with i ~ ~ ~ ~ d r u d s .  In 
~ O S L ~ W S  tougkw-was found to be more important as a derim for suitability of a . h d  tool in 
opemtioa. The hi* the hmlmss of a mated the lower 'its companding taughms and vice  - ( E l a m  et. aL, 1973; Ashby & I-, 1994). This. w the hammer samp1e.h England 
should h e  the [east tangboss vdw foIlowed by.W ~IDIM China before the -Indian sampk 
Howeveri. resub as obtained in tbis study indicated that d i s  may not be m e  in all ins~ances for tbe . .-. 
samplefrom Englad exhibited htghtstinpact energy d tensile srren& due to eombination of 
~ a n d b a i n i t e b i t s m i ~ m *  

L i  the sample 8 prim fromt-. should haw impact etrera, foMmed by.W 
~'~~ ttad W i y ,  the -pie from M a  Bur- theplie~.fk&n Gemmy still a h k d  
the bigbet amount of energy an impact testing, meaning that it: possessed the highest toughness of 
the 3 s a q h  of.*. It &o.displayed$he highest tensile-- The d t s  ohhed:for the 
Chin& ha& priers- .also followed'- this. m e  W. ksence of nodutes af pearti& -in the 
ttllmdmctim af &e Gcm&t puhs &mmkd for its mtbtmdia mmgth and-to-. - 

For the 2 &sel samples from China and Nigeria it aatuafly h01ds.for hein that in- in hardness 
d ink- in i n e  streagtb but with oorrespond'mg dkmsse in taugbne56 {impact emerw) 
& e a s e  the one from China exhibited a hi* hwdmss value as we11 as m i l e  saength than its 
wuatmpt from Nigeria b the d t i n g  impact an measurement (toughem) of the chisel 
h m  Nigeria is  higher. The German chisel was able to combine high- impact en* with highest 
hardness vdue and tensite strength. The m i d  r n i ~ ~ ~ '  of markmite and peartite in the 
spsimen of the G m  chise1 explains why it was abte to outwit its counterparts when tsted 
mechanidly. 

By comparing: the 2 samples of spanners from Chi= ir wauid be noted that as tht hardness 
inerased the impact energ. decrmed ma vice-versa However. the spanner from England 
exhibited the highest impact energy despire its highst hardness value compared cr? the other three 
spanner sampies s e l d  bainite. whi& is the phase kwem p l i ~  and mamasite was 
contained in its microsmcture. 

-ti, sornparing tht three screwdriva sampiei fmr. Switzerimi. EngImL mi hdi resum 
shwec tk the sam~le  from Switzerland display& h&est mabanid  propercis measured ir. this 
study. The Swiss-made specime~ revealed e mixed microsvucm of m a m i t e  and pariite which 
would nwmd1y indicate a combination of high taugbnes and &mile strqgh.  This probably 
explains why it exhibited the best resuits among o w  when mechanically tested. 
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le M e w i d  froperties of tbe Hamd to& 
1- IT& [Mimanam I t ' adh  

As shown belou-, the scope of the standards availabie could nor adequarely indicate the standard 
impam m g t h  [mughness) r e q d  in almost all the ml dioys. According w Carpmfer 
T a h n o l o ~  Corpomtion (2006). the determination of accurate- meaningful mechanicai propertis 
on high strength. not& ~msitive maierials k e m e i y  difficuit 

AS?M bas& Carpenter Techoiog Stan&& for the  various select& took. 
) Tooi 

On cumparing the mults obtained with the stand& derived online from tne Carpentev 
Technoio~ Corporation i2Q06), which lcself is registered with 150 900 1 : 20W anand AS Y 100 Rev. 
A Standards. Of the hammer samples tested. o n l ~  the EngIish d e  hammer con for me^ tc the 
available standard of stertmr alloy AlSI Type 02 IASTM standards (UNS T3 1502). Amongst the 
tested pliers sampim having compared them with the corresponding No 883 tool alloy of AiS1 
Trpe H13 ( W S  T20813) standard, Mlly tfie Gemraa pliers was within th is  standard. h k i n g  at the 
available alloy standard for the tested chisel samples, which is a tool alloy No 883 of AISI HI 3 
Type lCRJS 'I2081 31, the German chisel conformed ta standards. Both the C h e  and the Nigerian 
sampltx mdormed to some extent. Of the spanner samples. tarnparison with the corresponding 
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7t4 Advances in M a k d a k  and ~ ~ o g i e s  fl 

sentor sfandard alloy of NSI Type 02 / ASTM s m d d s  .{UNS IY 1502) revealed that only the 
EngIisb m e r  was in d o -  to the av&I&le zimdds. Lastly, by comparing ?he screwdriver 
samples with the avaihble s t a d d  of tml alloy No 883 of MSI Type HI3 (INS T208t3). the 
'Swiss made' c&ormed very well to ~~ while the 'E@h made' only conformed to some 
extent. 

Condwim 
A wmbimtion of hardness, tensileabmgth and toughness of the hand tools has been assessed. 
Some of the theselaad hand mols confond ra standards + others~did not. The Endish hammer, 
the German pliers, the Geman &kl the Engli~hqmmir, and the Swiss screwdriver. possessed 
exdent .prop&ieh; and all c o n f d  to AISYASW. (2W) standards in terms of reliabiliv and 
good ~~ .in atl, sixty petcent of the tbats m a m i d  were below standard in as least 
one or rnore:dW&k&tii. Some 53E the tools n m k l  "drdp forged" were found not to have been 
drop forged. 
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