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INTERIOR-CORROSION RESISTANCE OF THIN TIN-PLATE CANS

EXPERIMENTS ON CANNED PINEAPPLE JUICE AND CANNED
ORANGE ("MANDARIN” ORANGE; JUICE DRINKS

Keiichi Kimura, Hiroe Kojima and Toshike Ehi

Tin-plates manufacturers are making their supre.re efforts toward the continuous
progress of the tin-plate industry. Their studies brought about the development of thin
tin-plates having high intensity and superior quality. Thin tin-plates are made from
highly tenpered steel plates, and enough considerations are made on their intensity.

When the thin tin-plates are e nployed for tin-cans, horizontal beads are performed on
the can body to protect it from the inner or outer pressure during canning and from
shock during transportation. It has been proved that the higher intensity is obtained
by beads, but, on the other hand. a fear has been felt for if the electro-chemical corrosion
of the inner surface of the can body might be increaced by bead processing.

Therefore, these studies have been carried out, to know the interior-corrosion resistance
of beaded cans compared with that of the conventicnal non-beaded cans. Pineapple juice
and orange juice drinks were packed in two kinds of test cans (thin beaded and non-
beaded) (Table 1) in commercial production and each group were divided again into two
groups, one group was stored at room temperature for 12 months and the other at 37°C.

Interior corrosion of these test cans were investigated at intervals.

Results obtained are:

1) Retention of vaccum in beaded cans were not inferior to that in conventional non-
bheaded cans (Table 2, Fig. 1-1, Fig. 1-2, Fig. 2-1, Fig. 2-2).

2) Differences in pH value and appearances of the products were not remarkable
between the beaded and non-beaded cans (Table 3).

3) Differences in the amounts of dissolved iron were small between the beaded and
non-beaded cans (Table 4, Fig. 3-1, Fig. 3-2), and the amounts of dissolved tin in
beaded cans were rather low comparing with non-beaded cans after storage for 12
months at 37°C (Table 5, Fig. 4-1, Fig. 4-2).

4) Even if the beads had been performed to the can body, no visible local corrosion
took place at the beaded portion, and the mild corrosion, if any, proceeded all over the
inner surface like in the non-beaded cans (Table 7).

5) It is concluded from these resuits that interior-corrosion resistance of beaded
cans seemed to be the same as, or superior to, that of conventional non-beaded cans.
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Table 1 Kinds of test cans. (Can size: 202xX402)

IS . Products** Tin plate
No. of beads
Code* . Bodies Ends

P High temper T. U. :

A 8 E. T. %100 E. T. £100 !
(o] Plain Plain ‘
P T. U. T. U. ‘

C 0 E. T. $100 E. T. 2100
(o) Plain Plain

Note. * A: Beaded can
C: Non-beaded can (Control can)

*+ p: Pineapple juice
O: Orange juice
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Table 2 Changes in can vacuum during storage at room temp. and 37°C. (n=9)

Storage Room temp. (cm/Hg) 37°C (cm/Hg)

Products
Months 0 1 3 6 12 0 1 3 6 12
Pineapple A 39.7 | 40.8 | 37.0 1 34.0 | 33.3 | 39.7 [ 39.1 [ 34.3 1 31.9 | 28.6
juice C 37.534.933.4|32.2 | 19.0 | 37.5| 30.9 | 27.9 | 27.9 | 21.9
Orange A 40.5 | 39.9|35.536.3|34.7]40.5|36.1|33.4(31.6125.5
juice C 40.9 | 34.9 [ 36.8 | 38.9 | 31.2 | 40.9 | 37.5 | 32.8 | 32.8 | 23.3

<
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Table 2 D#ER%EZ/ 5 7icEdbFT & Fig. 1-1, Fig. 1-2, Fig. 2-1, Fig. 2-20Z
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Table 3 Changes in pH value during storage at room temp. and 37°C. (n=9)

\ Storage Room temp. 37°C
Products
Code Months 0 1 3 6 12 0 1 3 6 12
Pineapple A 2.87 | 2.8612.9112.91|2.85(2.87|2.90 | 2.89 % 2.89 | 2.87
juice C 2.88 | 2.89 | 2.91;2.98 [ 2.88 | 2.88 | 2.88 | 2.90 { 2.90 | 2.91
Orange A 2.9412.983.0213.09]297(2.94|3.00]3.031)2.99(3.00
‘ ) ‘juice C i2.9212.993.0013.00]3.07"!2,92]3.01(3.00]2.99|3.02

pH 34 v 7o e ¥ — 2K, iV/y-v;—zi}%rmmﬁwﬁbm&AE%w
370, F-HRBOHEALHBILFACOMIZIDRLAZEREIAY NS 57,
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Table 4 Changes in the amounts of dissolved iron in the products during storage
at room temp. and 37°C. (n=9)

l \ Storage Room temp. (ppm) 37°C (ppm)
Products N - ‘ ’ ’ \ |
., Months 0 1 3 G 12 0 1 3 ] 12
Code "\ i O . ‘ |
Pineapple A 3.7 ! 5.6 ] 5.8 3.1 6.0 5.7 6 5.3 ' 5.6 5.3
juice C 1.8 5.1 ‘ 4.9 4.3 5.2 4.8 5, 5.0 57| 5.4
. Orange 1 A 2.8 2.9 2.6| 2.4 2.9] 28| 28] 29| 29| 3.2
juice ‘ C ..5! 330 35| 3.0| 33| 3.5( 32| 3.9 41| 4.1
Table 5 Changes in the amounts of dissolved tin in the products during storage
at room temp. and 37°C. (n=9)
-\\ Storage Room temp. (ppm) 37°C (ppm)
Products . | ’ 1 ,
Code Months 0 1 3 6 12 0 1 3 6 12
Pineapple [ A 51.6!60.6 | 72.4{90.7 | 122.5| 51.6 | 88.6 | 93.6 | 124.2| 143.2
juice C 61.1169.9|8i.3|78.2 | 112.7/61.1 | 87.2 96.7 | 137.1f 151.5
Orange | A | 56.0 1 57.5 | 61.4 | 74.5 | 104.7| 56.0 | 66.2 | 77.8 | 108.3] 152.0
juice C | 61.3 ‘ 61.4]66.9 79.1 | 120.7| 61.3 | 77.2 | 87.6 | 122.5{ 202.0
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Table 6 Amounts of dissolved lead after storage for 12 months
at room temp. and 37°C. (n=9)

Storage Room temp. 37°C
Products 0 ,
Code (ppm) (ppm)

Pineapple A 0.3 - 0.5
“juice Cc 0.2 0.4
Orange A 0.4 0.7
juice C 0.2 0.6
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Table 7 Visual observation score of internal-corrosion during storage
at room temp. and 37°C. (n=9)

\\, Storage Room temp. 37°C
Products. |Code N -
Months ol L3l e e o]t |36 |12
sPortion .
T + |+l + |+ |+ |+ ]+ ]|+ ]|+ ]|+
E O B R I S I N IR ++ ++
A F I A o I o I ST I S S
B |B.D| + | + |[++|++ | ++]| + | ++|++[++|++
Pineapple L.L | - - - - - - - -
juice T T o o B S B I
E I T I o S I i S I IS
¢ F N I o I I e I I e I I S
;] B B.D
| L.L + = + — P + - + + —
T N o I IR
E I I e e O e B B e -
A F e R R T
B |B.D| + | + [++]+4|++] + |++|++|++|++
Orange L.L| x| = |=]|=x|=/|=%]|=]|=zx/[|=]=
juice T T T e B B e
E e I I o A B I I I e I
¢ F_ | + | + [ ++|++[++] + 4 |+ |+
B B.D
L.L + + + + + x + + + +
Note, # T: Top E: End B: Body F: Flat B.D: Bead L. L: Liquid line
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