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THE DETERIORATING EFFECT OF "ACID

PICKLE" OS STEEL RODS, AND THEIR

PARTIAL RliSTORATION ON " BAKING. "

^T HMBIKT A. (IK iSD W. R. LAXO.

It ii the univenal p ice in wire miuiufacturc to

" pickle " the i We! rod* . . uiJer to remove the black wale

of oxide Hcfore .Irn Mn« thorn into wire. This has long

been known ' 'let. riorate the quality of the rod«, but it

•tas been fou.' Hat, if the rods are ' baked ' at •itfr ¥.

I , Home hour- . i t thin treatment, they are in a great

< »ure re»toic''., and can then be drawn into wre.

i ... following physical teita were made in order to find

out quantitatively the amount of such deterioration and

subsequent restoration of the rod!-. The work was done

on samples Uken in the differeni stages of the process of

manufacture at the Imperial Steel and Wire Company s

plant at Collingwood, Ontario, at the suggestion of the

manager, Mr. J. A. Currie. Samples of three different

coils of rode were takf-i in the following stages :—

(1) Before treatment with acid ; (2) after acid cleaning ;

(3) after rusting; (4) after lime coating; (5) after

baking. Table I. shows the tensile strength, percentage

elongation over 8 ins., and percentage contraction of the

rods ; the strength of the bath, time immersed, and time

of baking are also given.
. .. , j

The tesU were made with a RiehlA machine, by the kind

permisaion •^•»d with the assistance of the staff in the

Engineerin' department. University of Toronto. It may

be observed that the ultimate strength remains through-

out the process as constant as can be expected of that

kind of test. The percentage elongation over 3 ins. rather

unexpectedly remains constant, but the sudden drop in

the ability to contract to a small "neck," before breaking,

occurs immediately after acid treatment, and remains,

practically constant until after " baking," when a marked

recovery in this property or-urs, the three rods agreeing

well in this behaviour. It is important to note that on

this property of " necking in," or contracting in area on

stretohing, depends the property of drawing well through
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the die, which ie • conioal hole in • block of tungstea

teel.
Thii deterioration and reooTery at the »amo tages in

the proceM is also well shown in the following bending

tests, which corroborate the contraction tests :

—

Tabu II.

Binding Uttt on the roda.

Bod A.

::?:

BefoN 'Altwadd
tnatamt.! elMninc.

100
100
100

TO
00
71

After
msttng.

After Umt Aftar
baUng.

M
5S

67
68

100
90
100

These figures ate relative, of course, and express the

abOitT to bend a cerUin number of times through a

definite angle before breaking. They are the rejult of

averasing eight or ten tests in each case. The highest

numSr was taken as 100, and the rest calculated projor-

tionately. The resulta show a break in the bending

properties of the rod immediately after acid teeatmMit,

anda recoyery after "baking." thus correspondmg to the

effect on the rods as indicated by the contraction tests.

Shearing testa were also made, but the differences were

so small that no conclusitms could be drawn from them.

An examination of the wires of different diameters

drawn from these rods (correspondingly marked A, B, l/J

was also made in the same manner :

—

Tabu UI.

Temile strength and peruntage eontraaion of uiret.

I. Ttnsik ttrengtk.

(•) 0-176

(») o-i«
(e) 0-112

(A OKWl
(«) OHWI

Wires A. Wires B.

1

Nam. in.

(a) 0176
(6) 014S
(c) O-llI

(O 0-001

«) 0-07S

lb. per iq. in.

72,»00
112,600
117,300

167,000

lb. per (q. in.

03,700
113,000
122,400
138,400
160,000

2. Peruntage eontraction.

per cent.
62.0
460
28-6

»0

per cent.
64
38
81
SO
87

Wires C.

ir *q. ti

'03,700
113,000
122,400
131,000
160,000

per cent.
47
30
32
33
SO
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the wiiea tested deoiew

it i« in A. This meuii

be drawn throngh ti

would he neoeHuy, wh
stand no more drawing

better wiree. The only

rodt was that rod i

ulphnrio aoid, while n
oMit aoid. They were

longer than niual—an

as poenble. The reenl

an nnnecewary amoun
that only weaker aoid i

Table IV. give* the

the wires: thUalsowo
the better.

Btndi*

1 Vin

Wam.ta.
(•) 0-lTt

(M 0-lM •

(e) 0-llt 8

it) <MM1
'») IH>n

Many superintendei

teriorationtothe press

renders steel "ooldshoi

highly improbable, as

in the sulphur contei

before and after treati

that a "hydride" o<

suggested. Sereral t

obtained, but not

publication. The mi
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I obwrred th»t wire. B and C h»Te • Wg»>«

^Q, on dnwiiut out will be obimrM. ine

Nted decwMet. U not eo «e.t m B »d C m
m» meMM tli»t the* wire; ooold prob»Wy

^^Tro more di-,, »^°« .•°°^

th»t rod A wa. clewed in 38 per c«nt

oS whUe rod. B and C were cleaned in 10 per

^lefwere aU " baked " about four hour*-

»S^..'i »" Prol-Wy "'fred « much

Se resnlto indi^te that strong acid cawe.

laary amount of deterioration m the rod, and

reaker acid should be employed,

r^rirea the comparatiTe bendmg abilitie. of

ihSX would uScato that wire. B and C are

Tabw IV.

Bending U*U on tke wire*.

1 Vin A. Win B. WIreC.

t.ta.

t
t
t
1

1

3SSIS

100
•7
100
100
100

100
100
u
so
94

Boerintendent. of iant. have attributed the de-

^ ™oldAort." This apoears to the authors to be

Sobable a. careful onaW ^ow no differen^

STur content, which wa. 0-061 per cent both

Paftor treatment. It »«"» "»>=*\,'"°",P"'tS*
hydride" of iron i. formed, m ha. often te^

^^sSreral test, confirmatory of *»"» 'd«»J^"
but not snfficienUy conclurTe for present

,n. The iuTertigation is bemg continued.






