A =
DR PR G ad e e af §

PRI METAL
ALLOYS
s = ?_‘

DATA
CHARTS
TABLES

FORMULAE &

TEMPERING

M CHARTS |
| TABLES |
[FORMULAE]
(HARDENING |
[COLOURING]
[ TEMPERING |
m

L A
| COMPOSITION OF ALLOYS
'~ SHEET METAL GAUGES
|

HARDNESS TESTING
- HEAT TREATMENT. WEIGHTS.,
ETC. ETC. e

BERN &«RDS PUBLISHERS, LTD.

i 77, THE CRAMPIANS, WESTERN GATE, LONNJN W.6






SOLDERING FLUXES

Tinned.Steel
Galvanised Steel

MeTAL FLUX
Aluminium Fearin )
dron €hloride of Zinc or Chloride of A
Brass “ " . .
gunmal'a( . - " .
Copper o " - .
Laad Tallow or Resin
Block Tin Chloride of Zinc, Tallow

Rosin

Hyd roehlome Acid

Zine Wiy
Sal-Ammoniac

Steel
Pewler Sweet oil  resrn
Gold Borax
Silver .
Bismulb Chloride of Zinc
LortPosiTIQIN oF BRAZING SOLOERS
CTOLOUR HARACTERISTICS COMPOSI7ION.
Cu Zn | SN | PB
Reddish Yellow Vzry Jércnj 58 2
. Strong 53 27
= Mediam 48 | 52
.. “ 54-5| 435/ 15| *§
White €asily Juscble 34 |66
rey “ “ 44 |50 | 4 2
While While Solder 55 |26 |I5 4
SOFT __SOLDER FORMULAS
SoLpER CorPOSIT lON MELTING
PoINT
Blowpipe orFine| %0 PB.60 SN. 332°F
/’/umlt’z(r-s 66 PB.3%4 SN, 490° F
Wood's Metal 12:55n.12:5 (.25 PB.50 Br. 190° F
Pewterars 25Sw. 25 PB. 5081, 203°F

HEAT TREATMENT ano HARDENING oF METALS

Ot HARDENING STEELS. are less liable o braakage due
toguanching bo.inz‘l ess drastie Ehan Water. Hial (o
770°C-800°C , than Soakak this Lemparalure for Ya-hoor
par inch of Ehickness, Quenching offin oil by inserting
M/zﬁas/’/art in First o abv:afz slresses and dislertion,
JEts now advisable bo normalise bo relieve all slresses,
thereby preventing possible cracking.To ePlact (his reheat
éo about 100°C-120°C For a short while, a nd allow lo
cool in natvral air or ia silver sand. .

9% Carbon Steel, Idantical freatment as above, but
guench tn water, Make cartain the waltar has had the
chcll removed Prom cé.

Fress Tool/ and Die Steels. /Voma//y contamns up o 1%
carbon and Vanadium wup to 3%" lHeat (o about 810
°C,and Ercat as' *9% carbon stecl.




HEAT TREATMENT and HARDENING oF METALS

Higt CARBON-CHROME STEEL , Heat lo 950°C-985°C,
and soak For at least ! hour o /4 hours par inch of
thickness, and guench (r ofl. IF more resisbance to
breakage is raguired, and less hardness, allow bo
cool in“strong arr ‘/a..v/- evenly, tempar at 150°
€-200°C . 9F hdrdness is not so necessary, but sfrength
o shock breakage is important, then Lemper uple
So00°c.
Hien SPEED STEEL /for (4% Tungsten content preheat to
remove chill From matal and Fransker > Furnace at
1200°C —/250°C, l‘hoﬁougﬁ])/ for about ! hour per inch of
Ehickness oF steal, then ramove and cool oFFin air as
oilguenching isliable (o cauvse tracks and breakaga -
For /8% Evngstan contant, heat as above lo 1260°C—
1300 °C an venchin ol
SUPER HIGH SPEED STEEL. Heal to /1300°C-/360°C,

Soak thoroushly as for high spead steel,and guench in off.
Make sure prior le scaking that Ehae staal 15 thoroughty
praheated . /Frs then adiisable togive a seconelary.
treabmant byﬁaah'nj lo 550°C-590°C and ceo 1ng
oFF natvrally in air
HARDENING AND TEMPERING , Nole, the higher the
carbon confent, the lower thahardening Exmperatores
ofsteel. /Fis also imporéant tornake cartain that éha source
of heat used is of a steady nature, solhaltemperatures do
nol vary. For this porpose (bis wise bo fudge 41 lLemperatore
by the colour of the steel.
CASE HARDENING. Ths is used For low content carbon
steels, which normally do not respond todirect heat, but
which can be surface hardened by the introdicction of
additional carbon . The depthof case varies from %s" to %
according to length of treatment. Heatl the steel to bright
7ad and apply case hardening compound to Lhe heatedd
svrface by sprinkling or by Immarsing the red steel in bhe
compound. Allow the compornd tosoalz n For 10 minutes or
S0, then reheat and repeat his process Jor # Eines.finally
haat and rapidly %uenc/z /n waﬁr at 70°F. Thisproduces
aglass hard sur ace, with at the sametime a core that
/s resistant o Patique and shocks. Foragreater depth of
hardness, insert the steel in a metal box or tin and surrovadd
andl cover the stael with charcoal and sealthe lid of e
box with pipeclay. 7hen mnsert box ina Furnace at a temper-
ature of 850°C ~950°C for a period of three bo bwelve
hkours,accoraing le depth of lase regurred, than reniove
the sheland guench in water. For emargency hardening
of small objects, use molten potassium or sedivm cyanide,
matntained at a bemperature of about 900°C,/n a pot or
can,and soak steclin Ehis, the length of me depends
ondepth of case reguired, f hen remove and gueach in
water. For Lempering usc otl. Should lorg narrow

objacks rt’u/}-g hardening, alwa quench them i a
vertreal PposiFion as H;]’; /oru/znfs possible bowrng




HEAT TREATMENT anpo HARDENING oF METALS

or distortion. Always plug any machined holes in objects
that are to be hardened with pipeclay brprevent stresses or
distortion except where the hole s reguired specifieally hard.
A Final note of advise s to always Follow makers instructions
when these areavailable in the special trealment of any metals.

ARTIFICIAL COLOURING OF METALS ANDALLOYS

Make cerlain that the metal (o be coloured 1s absolulely clean and
free from grease.

BLAtk. mix copper nitrale and wakr in ratioof 1:3 and immerse
any mefal object in this solution, an allernative is a saturated
:jsuﬁcn of copper crystals and dilule sulphuric acid, treat as

ove. !

SHiny BLack surface on copper. Ammonium sulphde and waler in
ratio of 1@, treatas above.

Rich Gord on brass. boil object 1n a solulion oF salipetre,salt, alum,
water,and hydrockloric acid tn ratioof2:1:1:2¢: 1.

WHITE o brass dip in a solulion of silverdisselved i nitric acid
Plus watarand sodrum chloride ,t4ss afler preciprlalion Jeaves
silver chloride, then add an egual amountof creamof tarter and
water tomake a thick paste .

BLUE-BLACK on iron.dip in a solulion of photographic hypo with
small amount of leael nifrate added.

BLACKING zinc, dip in solution of anlimony chloride and water

G REY Linting iron. boil Forl hr i solution of sron phosphate
BLuEve steel. pass throvgh Flamealcorrect lemperalure for
which see charty or bor/ For Yo ar or longer in verystrong solubion
o/’ﬁy o and lead nitrate

/JNT/IGQUE tint on-Brass coppar, or bronje. brown tint ss oblain-
aed by d//’/’/"’y i solution of sodivm sulphite For coppar, and by

2ating in « paste oﬁ.wéohra nd limae Por brass. 7o gata green

tin€ pant daily for #tc5 days with a solution of strorrg
vinagar, cream of tarter, coppar aqala /a, comrmon salt, Sal
ammoniac, and copper carbonate tn raéio of 7.1°1:1. 1 .
DULLING AND TINTING aluminiwn.dip in hot strong solution
of caustic .raala,/mmad/a/i:/y rensa tn wWarm wa/‘.zr and dip
1n hot ;/ron_g solution ofany analine dye. This givas a
parmanent colour. .

OXy01zING Silver.dipin vary weak solution of potassivm
sclphide and ammonia .

SIAVERING. mixand grind silver chloride, creamof farter
and cornmen salF /n ratiooP 1. 2. 3. addwaberts thin and rob
1 with sofEcloth.

BLUE on brass c//,'o/ﬁ solulion of an//'mo»ycﬁ/on'./t, waler
and hydrachloric acid 1a ratioof 1203

SN KETAL Finish on steal dip in solulion of bismuth
chloride, coppar chloride, inercury chloride, éydra(é/ﬂnb
acrd, and watar in rabioof /1.2 :6.50.

Brownine steel . Alcokol, tincture of fron,corrosive
soblimale, sweet spirits of nitre, b/lue p‘/'/rin/, nitrre aced,
warn walar /n ratio of 3.3.3:2.1%. 0. dipin

solobion dry, ramove rust redip, dry and foil tn waler




CUTTING ANGLES FOR_TooL$S

True
Clearance

MATERIAL A° | pe [[MATERIAL| A° B®
Eleckr g§-715-10 || 5.21. 5-7 {5-35
o'fmn"&‘m;n -7 [30-45(| 5.28. 5= 10- 20
Aluminium €-8(30-45]| 5.61. Sy 10-20
Copper 6-8| 25 S.62. ik 10-20
Brass 8-10/0-5 || 5.65. S-7 5-15
Silico-Aluminium [5-7|30-45|| S-67. 5-7 | 10-20
Mild steel 5-7!15-35|| §5.68. &= 10-20
Machinery Skeel |5-7110-20|| S.69 5= 10-25
Monel Metal g-10{15-25|| S.70. S=T 5-15
éunmctal 6-8|0-5 || S.TI. 5= 4525
anganese Bronye(6-8 | 0-5 || S.76. e 10-20

| 5-7 [15-35 || 5.77. 5-7 15-25
S 5-7 [ 5-15 || S.79 Ll 5-15
S. 5-715-15 || 5.80. S =T 5=-15
S.14 5-7 [15-35 || S.81. 5=7 0-10
515 §-7 jl10-25

METAL PLATING

CoPPER PAATING. Makea skrong solution of copper svlphate

~and water jn the ratioof 415, then®aydd /part-of

sulpharic acid and connect object bo be plated o the
rnegahive leacl of a 4 volt sovrce of D.C. electricits :
1nd suspend the object 1a the solution. Suspend posifive
‘ead with aprece of pure co/,ocr plate or Foil oftached
ot at the opposife end of Lhe bath contain ing the
solubion. Due’ v Ehe Pack Phat eleclricily isvsed,
the bath should be made ofa nron-condvcting material
such as glass or porcelain. Tha higher the amperage,the
more raprd £he dapositing

Nicwer PanTine. Nrckal 15 daposited alactrically inbhe
same mannar asabove by maans ofa nicke! sotulion
and nicke/ anode .

SIVER PAATING . S/ var /s deposited by means of a
silver salls solubion and alactricify, and a silver
anode. 7hts method can ba used fo daposit practically
any matal, butgravt care must be cbserved /o see
that thearticle to ba /:'I'a./":d s aé:a/u[':ly clean and Free
from grease.



METAL PLATING

CHROMIUM PLATING. is daposited by FirsF nickel plating
and then deposifing Hie chrome on tep of this,
SotvTions. Eha Following 4 solubions will be Found vsalul
as a basis For experiment in the eleckrical depositing
of metals. Bath solvtions as Follows. proporlions of
consbituents by warght.
@ COPPER PLATING . Copper sulphalte, Sulphuric acrd,
and walar in ratio of #:1: 20
O Nickes PrATING. nickel sulphate, aickel chloride,
boric acid,and wakter, i1 ratio of /16:/.2.80
© CHRoMIUNM PLATING. chromic acid, sulphuric acid,
and waker in rakic of 80,1: 320
@ SILVER PLATING. Silver cyanide, sodivm cyanide,
and water in ratio oF 1071132 0.
The amparage reguired fo deposiF the above mentioned
metals’ will be a ;Za//ar of axperiment; buta saFa
guide s to use From 20-40 amperes, passg., PtoPsorface
thats rtgu/ra(/ fo ba coverRED

STANDARD METAL SPECIFICATIONS

S Kr/y‘[’ Mild Steal . S. 2 55ton 4//0; steel.
S.3. Mild steel shaek. S.%. 5% nickel shee/ sheel.
S.6. Carbon stael. S. 1. 55 ton nickel-chroma shel.

S 14 « case hardemngskal.S.15. 3% nickal cas¢/é steel.
5 20.Tinned shel sheets. S.21. €arbon sheel.

§.24, Bright key steel. 5.28. Airfh Nickel chrome skeel,
5.61.35 .zm chreme sheel. 5.62. 46 on chrome steel.
5.65.65 w nuckel-chrome skael. S.67. 5%, nickel c/k stecl.

S$.68.16% tungsten skeel S.69. 35% nuckel steel.
5.70. 55 }Fon carbon skeel. S.71. 30 ton carbon steel.
5.76.90 « “ iy LT e “

S, 7955w . Ty $.80. stainless chrome sheal.
$.81.70 ton nickal-chrome steel. S.82.n/ckal-chrome c/h stael.
5. 8%. Low carbon steel. S.85.5lainless steal sheets.
5.86. 8SFonnickelchrome skeal. S.87.60 fon nickel chrome skeel.
5.89.70 . .l 4 « . 5.90.5%nickel o/h high kensife shal.
L.1. 25Fon Alomiaium alloy. L.3.Wrought alominivm alloy.
L.5.aluminiom-zinc-copperally. L.8.12Jscopper  w e
L.11. alvminivm alloy. L./6.7-5Fons aliminium shaets,
L.17. soft alominiom shaals. L.24."Y. aluminjum alloy.
L.25.2% Fon alvminium a//oy. 1.30.98% pore aluminiom
L.3/.99% pure aluminium . L33.Yilicon aluminium alloy.
b 3% e v - . L35.°Y“aluminium alloy.
L.36.7 ton alupiinium wire. L .37.RS ton “ « wire.
1., 38.aluminium coated alumntum. L,39. 20 “ alloy

1.90.27 fon adumimium alloy. h.%2.25 u .. “
L.%5. 33: - ”‘7}/ L.26. soft-aluminium «

L.44. soft e e 4. 47.aluminium coated aluminiums,
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CHEMICAL SYMBOLS or ELEMENTS

NAME |SYMBoL NAME  |syMBoL NAME sYMBoL
Arominiom Ac Hotmiom Ho RHootum Ru
AnTinony S8 HybRrROGEN H RuBpium Rs
Arcon A Inprue I RutHENIUM| Ru
ARseNIC Bs looywe ! SamaRIUM . Sm
Barium Ba IRI01UM IR Seandrum S8
Beryttium | B g IRON Fe SeLenium Se
BisrmurH B KrRyPTON Kr SiLicon S
Borown B8 LanTHaNum | La SILVER Ac
Bromine Br LeAp Ps Sopium Na
CaoMium Co LiTHIUM L STRONTIUM SR
Chesiom Cs Loricium Lu SULPHER 5
Catcium Ca Macnesiom | Me TANTALUM 7a
CARBoN C Mancanese | Mn || TELLERIUM Te
CeRIuM Ce MeRcury He ||Tersium T8
CHLORINE Ce MocyBDENUM | Mo || THALLILM s
CHROMIUM Cr Neovymivm | Nb || Togwm Tu
CoBALT Co Neow Ne || Tvociom Tm
Cotumgium| (a8 Nicker Ni Tin SN
CorPER Cu Niosrum Ne || TiTanivm T
Dyrrostum Dy Niton Nt TUNGSTEN w
ERBIUM ER NiTRoGEN | N URANIUM u
Evropium Eu Osmium Os Vanaoium v
Fruomrine F OXYGEN o Xenon | Xe
Gavorivium| Gop PaLcAeium | Pp YrTerRBiUM | Vi
GALLIUM Gn ProsPHoRUS | P YTTRIUM Y
Geamanium| Ge PLaTivum Pr Zine z
Grucinium| G Porassium K ZIRCONIUM ZR
Gorp Au FrAseopyMiuM| PR
Hewrum He Raprum Ra

FORMULA For CALCULATING WEIGHT or BAR' STOCK

CIRCLE TRIANGE TRIANGLE TRIANGLE
b /I\ y &
FACTOR 1:00 -637 +55)
: J
i . 10 .
SQ%ZEE Ne'x?x%.%n octad F Legf-
) MATERIAL FACTORS
AtvMinium *343 Brass 1076 (oPPER 1123
STEEL 1000 ZINC 680 CAST IRON <917

LEAD 114648 TIN +945 BRONZE  [-13




COMPOSITION oF METALS ano ALLOYS

ZMM\-M& OFWOQM.Q.)F CONSTITUENTS Tensile ¥

L . &
Cu |PB| S~ [N: |ZNn bh St | Mo |Cp | Fe|MmSket|Co |Cr {S8|Ac|Au ﬂwquM%hh

Acid Bronje 73:5[17 8 15

Admirally Yunmetal | 88 10 2 19

Aeral 35 91-85] 6|18 |2:25] 3o

Aerolite 12|91-93 | 95| -38 57

Aeron 95 ‘ 25

Arch’s MzFal 1:02 365 7t

Aldat 9¢-4 | -6 -5 5 25 - 35

\Q\\Sbm . 96 -2 6[ -7 25

Alnico 20 20 50| 70

Alpax : 87 /3

Alumel 94 2 / 25

Ardal 2 ‘6 95:7 (7

Argentine Mefal §5-5 145

Babbil's “w 416 2416 g1b

Bell % 80 20

Birmabrigh 92 7 !

Brass 66 34

Britannia Metal 2 S0 3

Camelra “ 70-211#75] 4-25 102 55

Ceralvmin 2:5 | 15 928 |I-2| -8 2 m

Chinase Silver 5801 11-5 I 5

Chromel/ 80 20

Coball-chrome skl -4 80| -% 37 |33

Coinage Bronze 95 4 / W

Colnage Silver T2l a2 05| |

Lommon Solder 50 |So
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LOMPOSITION oF METALS anp ALLOYS

Name oF MeTAL CONSTITUENTS TENSILE

OR ALLOY STRENGTH
Ni |Cr|My|Fe |[Cu [AL |Zn|Ps | SN | W |Mc|St|Au|Co|He|Br|Co|So|Tr{Mq Tons F 2%,

Parisian Metal |19:5 69 65 s

Partinivm 23] 74 1885 |1y -1

Pencil Lead 70 8 [90

Permalloy 785 21°5

Perminvar 45 30 25

PlaFinoid {h: 2 o 24 2

Platnam s2 33 13

PoFMetal 88 12 "

Red Gold 25 75

Reiths Alloy 745 9 _|u-e 49|

Rekys /5 1-82] 2:39 /

RheosFan 12 84 3

AR .56 I3 re| 2 937 8|7 -1

Silicon Bronje ] 95 4 25

Silver Bronze /8 67:s | 1-2 I3 5

Sorels Alloy to_lio |so

Sta .N\V‘Z,xﬂ g [ 7%

Steam Maetal 87 S ) gl

Stallite 15 25 55 3

Svper-Dural -5 4 19375 -5 {125

Tungam 72 3 [g2:98| -99][146 20-55

Tulania Metal 12:5 12:5 25 76 25| |25

Valve " 86 g2 (2535

Woods o 25 [12:§ 2:5] _lso

Zinkalium 3 §s 12 26

Zirkonal 8 15 765 .5




TEMPERING COLOURS For STEEL

COLOUR € o COLOUR o8 °F

Dark Blue 316 || 600 ([Brown 25¢ 490
Blue 293 || 560 [lGolden Yellow|| 243 || 70
Br/ghl‘/jlue 288 || 550 (IStraw 230 446
Purple 277 || 530 ||Pale Yellow || 221 430
Brown to Purple| 266 || 510

HEAT COLOUR TEMPERATURES

Corour e °F lcotour °oc °F
Just visible red |500-600|932-1112}0 -0 rge 950-1000{i750- 1835
Dul{cherry red [100-750|1300-1385/ jght Orange |1000-1050|835-1925
Cherry.red  [150825I85°I5170/ ¢ monr 1100-12002012-2200
Brightcherry red (825815 ISIT-1600{0,/p e 1200-1300|2200-2372
Brightest redd  |900-950](652-175

TEMPERATURE CONVERSION FACTORS
Fe= Fahrenhett . R=Reamur .(C= Cenbigrade
°F=9%5°C+32 °R=%"°C °C= % °R
°F=54°R +32 R=°/s(F-32) °C= Ys(°F-32)

70 find Adulteration of Metals or Composition of Alloys
Let M= weight of alloy in Air,

“h epls w Suspended in Water .
. A= S,Du‘//:r _gra vily of First tam,aorzmt park.
w 8° ” » Second " P

For example -, S,uu//c jraw/_'y of}’ol(_ 19-36.
w Pilver =10-5/.

The alloy WUghs 6/bs in air.

5 » 5'6361n watber.

" waght ofGold = 6-105)(6-5-636) . #.755 Ibs

— (10-5/
: / (/s 36) of gald

and wetght of silver = 6-4-755 = 295 /ps.

Formula For Chis.problem is as Follows-,
The A/az'y/u‘ of one coﬂz/';omud’ part = M-A(Mm-P)

/= A
and the wa g/té of the -fdcolzc/ aré =/
/s Che lola waig héol the a /ay werghed /a arr

minus Lhe wa /j/zt of one componanl paré,




PROPERTIES OF ELEMENTS AND METALS

NAME T o o ol L (e o BT
Aluminium Ac | 2:56f 159-7 1218 D
Antimony Se 6Tl 418°T 1166 A
Barium Ba 375| 23¢ 1562 D
Bismuth - Bi 98 | 611°5 520 A
Boron B 26 162:2 4250 C
Brass.80c20z. | - 86 | 5366 1775 D
ws JOC30L. T = 8¢ | 5241 1775 D
« 60c.40Z |~ 836| 5217 1775 D
ws 90ICS0.Z15S 82 | Sll6 1775 D
Bronze = 885 | 5522 1675 A
Codmium Cp 86 | 536'6 610 D
Calcium Ca 57| 98 1490 D
Chromium CR 65 | 4056 2939 A
Cobalt Co 865| 5398 2696 D
Gopper Cu 882| 550% 1981 D
Gold Au | 1932| 12056 | 19¢5 | D
Iridium IR | 22-42] 1339 4260 D
\ron cast FE 72 4492 2300 A
Wwrought | Fe 785| %398 2750 D
Lead Ps | LI:3T| 7095 621 E
Magnesium Me 1'74| 1086 120¢ D
Manganese Mn | T42| 463 2246 A
Mercury He | 1358 847°4 -33 B
Molybdenum | Mo | 3956| 53¢2 4620 A
Nickel NI 8:8 | 5491 2646 D
Platinum rolled| Pt | 22:67| 14146 3191 D
“ Wire | PT | 21-0¢| 1312°9 3191 D
Potassium K BTN 583 144 &
Silver AG | 10-53) 65TI 1761 D
Sodium NA ‘98] 61l 207 E
Sreel FE 78 | 4867 2500 D
Tellurium Te 625 390 846 A
Tin SN 7-29| 45%-8 449 D
Titanium Ti 354 220°9 3272 D
Tungsten wo| 1877 1ITI"2 6152 A
Vanadium VA 5:5 |=2343:2 3128 D
Zinc cast ZN | 6:86| 4281 787 | A
rolled Zn | TiS| %46l RIS D)

# A=BRITTLE. B= FLUID. C=HARD.D= MALLABLE
g E = SOFT




Birmineram Sueet MeTar Gauoe (B.6)

N° | size [IN°|siz€ |IN®|St12€ || N°|S1zE

o 16666 |l 9 |er1398 || av [s0241 |[39 [c0043

s/o 625 0 les25s 25 [*022 || 4o [+0038

sfo|ss5383 || 1 |ers13 26 [o01a6 || 4r [e0034%

#folesuts |l iz [eoq9s |[27 |eoir4 | vz2[r0030

3fo|e500 |12 |eog82 || 22 [*0156 | «3]|e0027

2/o o652l 14[{e0785 || 29 (20139 |44 |e002¢

O |*396% {15 #0899 || 30 |e0t23 | 45|e0021
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BRINELL HARDNESS NUMBERano TENSILE STRENGTH

10 mim _ball with 3000 Kilogram load

DIAME TER OF | HARDNESS | TonS pER DIAMETER HARDNESS | ToNS per
MR | Yo Clweensl il gy W
2:0 946 206 4.5 179 39-5
el 857 187 46 170 38-5
2-2 782 171 g 163 375
Ak 713 155 pd 156 36
24 652 142 4-95 149 3¢
=5 600 131 50 143 33
gr g 555 121 S<] I3 S/~4
25T s5i2 12 523 131 50
28 4717 104 92 126 29
229 144 97 i Izl 28
3°0 413 91 5%5 116 26°5
3 387 8¢ 56 1z 2575
32 364 19 ST 107 245
% B 320 T 5+.8 103 255
34 32 70 59 99, 22:175
3¢5 302 66 6-0 95 22
Fe 286 62 6! 92 2/
| 3:77 269 59 i) 39 20'5
3-8 255 £S5 63 86 19:75
S 24! T 64 g2 19
40 228 50 €°5 R0 r8-5
4+ 217 47 6°6 7% iy 759
442 207 45 6°7 79 117
43 196 43 -8 75 1655
49 187 41 6°9 69 /6
| HARDNESS NUMBER COMPARISONS
v! BRINELL {FIRTH JROCKWE 1L SCLEROSCOPE [IBRINELL [FIRTH |[ROCKWELL S(!;Rc
| ;'3:;'.1‘;‘«'," ‘ig Y rBY ;20':'g ,%: "8 SCOPE
800 72 100 2761278 } 30105 22
| 760 |10 70 98 261 | 261 |28 {103 40
I 125 |1060| 67 96 255 | 255 |26 fr021 39
f 632 | 940 65 93 245 |2¢6 |24 |to0| 37
652 | 867 | 63 89 287 {2351 23 1994 35
614 17751 el 85 224 |22t |21 197} 33
590 | 7271 59 g1 211 213 119 | 95 32
552 | 699 56 76 203 | 201 |17 |9¢% Ed]
529 | 606 | 54 74 196 | 197 | 15|92 | 30
502 |S565]52 |19 70 187 186 | 13|94 29
! 477 1534 49 |18 €7 183 | 183 | 11 |90 2%
851 | 489 47 | 117 65 175 12| 9B
427 | 460| 45 | (15 62 167 | 168 | & | 87 27
01 | 94231 43 | 114 58 163 | 162 | + |85 | 26
371513901 ¢1 |i1l3 55 156 154 | 2 | 83 25
362 {38039 |11 53 152 /50 82 24
346 | 352 37 |10 50 147 147 70 24
351 {33536 |/09 §7 43| 149 | 79 23
2l 312| 3% |/08 46 190 b Tl 22
283 |29) |32 {106 44 130|130 | 72 22




STANDARD METALLURGICAL TESTS

ARNOLD TEST. sample piece 15 -375"diamater b)x/ 5" leng. If- 12
clamped in cantre and held, bhen end alternately strock by
hammer, and the number oF reversal bends ¢/1}:.:l(¢d before
breakage.
CHARPY ;'E;z;. The notched bar Fast. The ands are held 1n
a pairoF cantres,and a loaded knifa hifs the leshbar
cantral on o/opas/h side to nolch. Standard hast prece 15 10 mm
Sg. &idth of notch Imm. %5 mm. radivs at root of nolch and 1fs deplts
1s5mm.
f‘ﬂ%ﬁ/ HAgpomE TF& Test. For hardness Fasks. Standard loas
120 Kilegrams +1//4 2inm.or mm balls or pointed diamond.
/m.Ajc o:eIMfrus/on /s ma_gnif/u/ by micreseopa nnd’rcjzt/td
on grovad glass screenal eye level.
1200, 1mpact Fest: Britflanass tast by means ofnolched bar
standard fast prece |0mm sg 15 gripped in a vise, knsFe edge
pendalvm tulfs on same side as rotch and a Pool poones
reading 1s oblained. Sy secticn Fest piece has nofch Zmm.
daeep, -25mm reot rnj:'u__f and 45°/ncluded angla. circvlar
Section fast prece dia rs 45" with nolch -/2"deep, 005
radivs at roof and #5°angle. Lepglh of test bar 1s 75 mm.
and pandulum knife edge stri¥es 22 mm. away From
centre line oF notch For mebric Fest prece and For
deeimal tast bar, lang Ehis 3" wikh nofeh [+1"away
brom onae @nd whilsFEhe meteic patiera has Fhe notch
placed 28 mm. Frem ene end.-
Rockwert hardnass last readings given in Rockwell
nuvmbers on a dial direct. 3 seales ars u;gq’.w'f—, A
seale has diamend cone with €0 kilograms loa'd, 8
scale has Yi"steel ball with 100 l//'/ayranu load, and
C scale has a /20" diamond cone irdenter with a
/50 kilogram load.
SHORE Screroscore. kardness festing machine ufilises bhe
reboundor borrce /zr/'nr//a/c. A smalf conical diamond pointed
. poinked hammer Falls dae to Force of gravily sfriking the
festprace and bournces, har; htob.bovncais nofad ona
gracduated scale Heightof fall s 10inehas with hammer
Waighing '12 of an 03, hammer (selevated 1n a glass

raduated fube by means oF a rubber bulb band

operated crealing a vacuum.
1EKERS piamMonD hardnaess Fesk bast lgpe For very hard
malterials.gives a Square impression wsed Wtk ‘dramond

point drassad teangle cf 136° load appliced is gither
/,5,10,20 0r 30, 59,and 100 Kilograms' withdiamond, or
30 Ailograms with [ mm 54//}240’%50 Kilograms with =
mm. steel ball. The foad is applied avtomalically
and rea d/'rz;/} are fakernona growand glass screen
suitably gradwualed.




BERNARDS TECHNICAL BOOKS
/- SERIES

EACH A MINE OF INFORMATION

I.—AMALGAMATED ENGINEERING REFER-
ENCE TABLES AND DATA CHARTS.
B.A.,B.S.F.,B.S.P.,B.S.W. Thread Data, Clearance
and Tapping drill sizes, solution of triangles, Sheet
Metal Gauges, etc., etc.

2—“LITTLE MARVEL ” VEGETABLE REFER-
ENCE BOOK for all amateur gardeners. What
to sow, and when. Pests, Diseases, Fertilisers,
etc., etc.

3.—SERVICES SIGNALLING MANUAL. Sema-
phore, Morse, Flag Signals, Heliograph, etc., etc.

4—RADIO MANUAL. Tables, Charts, Facts,
Laws, Rules, Diagrams, etc.

5.—ELEMENTS OF MATHEMATICS. Facts,
Rules and Formulae on Arithmetic, Algebra,
Trigonometry, Geometry and Calculus.

6—ELECTRICAL ENGINEERS & ELECTRI-
CIANS HAND BOOK. Tables, Hints, Data
Charts, Wire and Cable sizes, A.C. and D.C.
Motors, Lighting, Heating, Power, etc., etc.

7.—MANUAL OF METALS AND ALLOYS.
Hardening, Tempering, Heat Treatment, Colour-
ing, Composition of Alloys, Data Charts, Tables,
etc., etc.

8—MANUAL OF MODERN AUTOMATIC
GUNS. Sten, Bren, Lewis, Thompson, Vickers,

Browning, etc., specially prepared for Home
Guard and Service use.

IF IN DOUBT simply look into a
¢ BERNARDS ”’ Pocket Book










