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Strength of Barn Cleaner Chain

Shun-ichi HATA, Munehiro TaAkArl
and Michiaki ITo
(Laboratory of Agricultural Machinery, Faculty
of Agriculture, Hokkaido University)
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Table 1. The Specification of tested chain
A B C D E F G
Type non-classified | regular | heavy duty | non-classified | regular | non-classified | heavy duty
Weight  (kg/m) 6.64 5.40 7.06 6.50 486 5.76 6.51
Chain Pitch (mm) 230 230 240 230 235 230 210
Center Link
weight  (gr) 739 528 725 680 488 604 582
A (mm) 165 153 167 160 154 157 143
B (mm) 38.4 38.0 470 410 36.0 38.0 37.0
C (mm) 234 20.5 22.0 22.0 274 245 25.0
D (mm) 11.2 9.6 13.0 126 94 105 13.0
E (mm) 20.2 22.2 24.4 21.2 19.3 20.8 19.9
F (mm) 39.0 35.0 395 337 39.9 30.9 41
Box Link
weight (gr) 787 714 970 815 654 720 786
fastening calking calking| calking calking calking calking welding
Plate
G (mm) 160 155 159 159 150 156 143
H (mm) 445 38.0 38.0 44.0 39.0 38.0 38.0
I (mm) 59 5.7 9.8 6.2 65 6.3 8.0
J (mm) 16.0 12.0 16.0 16.0 135 175 18.6
S (mm?) 85 77 122 87 715 63 80
Sy (mm?) 168 148 216 174 166 129 155
Pin
shape hyperboloid | column | hyperboloid| hyperboloid | column column column
K (mm) 29.8 30.0 29.7 26.8 30.5 30.0 32.8
L (mm) 19.2 189 187 203 19.0 18.0 186
M (mm) 20.8 18.9 222 21.2 19.0 18.0 18.6
Ss (mm?) 201 113 201 201 143 241 272
Center Link Box Link 3 Uy&@ﬁﬁﬂ{y%—UVﬁ?ﬁﬁbt%@ésb,
w J ZDF = Wy a NiCr $i8os B2 U5 EAERE
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Barn cleaner chain.
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Table 2. Rockwell Hardness of the Chain
Center Link Box Link Plate Box link Pin

original anealed original anealed original anealed
A HRB 948 HRB 87.2 HRC 366 HRB 92.8 HRC 285 HRB 76.8
B HRrRB 936 HRB 90.8 HRrB 754 HRB 727 HRC 488 HRB 81.0
C HRB 876 HRB 84.7 HRB 747 HRB 73.8 HRC 50.3 HRB 82.9
D HRB 99.5 HRB 80.3 HRrRB 723 HRB 48.9 HRB 8.4 HRrB 51.3
E HRrB 95.7 HRB 90.0 HRC 229 HRB 975 HRB 959 HRrB 814
F HRC 24.2 HRB 84.7 HRC 37.3 HRB 88.6 HRC 340 HRB 777
G HRrC 374 HRB 933 HRB 764 HRB 76.2 HRB 8.2 HRB 779
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ORIGINAL ANEALED

X 600 CENTER LINK X 150

e
%320 BOX LINK PIN X150

Fig. 2. Microstructure of chain A.
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ORIGINAL ANEALED

X320 BOX LINK PLATE X150

G 2 % 5 8 = el

X320 BOX LINK PIN X150

Fig. 3. Microstructure of chain B.



328 dE AR RERIACRE 11k HF4E

ORIGINAL ANEALED

X 320 BOX LINK PIN X 150

Fig. 4. Microstructure of chain C.
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ORIGINAL ANEALED

X 150 CENTER LINK X 150

X 320 BOX LINK PLATE X150

%320 BOX LINK PIN <150

Fig. 5. Microstructure of chain D.
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ORIGINAL ANEALED

X 600 CENTER LINK X150

X 320 BOX LINK PLATE X150

X 320 BOX LINK PIN X 150

Fig. 6. Microstructure of chair E.
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ORIGINAL ANEALED
s

X 600 BOX LINK PLATE X 150

X 320 BOX LINK PIN X150

Fig. 7. Microstructure of chain F.
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ORIGINAL ANEALED

X600 CENTER LINK X 150

% 320 BOX LINK PIN X 150

Fig. 8. Microstructure of chain G.
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Table 3. Estimation of Carbon-content and Heat-treatment

Center Link Box Link Plate Box Link Pin
carbon- heat- carbon- heat- carbon- heat-
content treatment content treatment content treatment

A 0.50% HNR 0.25% HQ, HT 0.35% HOQ, HT
B 0.60 — 0.15 — 0.35 HOQI
C 0.45 — 0.20 - 0.25 HQI
D 0.35 (aloy) HNR 010> — L 010> —
E 0.60 HQ, HT 0.25 (aloy) HQ, HT 0.25 HC
F 0.50 HQ, HT 0.35 HQ, HT 0.30 HQ, HT
G 0.65 HQ, HT 0.40 — | 0.35 —

Note; HNR: Normalizing HQI: Induction Hardening HQ: Quenching
HC : Carbonizing HT: Tempering

Fig. 9. Example of rupture

a: Shearing rupture on the Box Link Pin.
b: Tensile rupture on the Box Link Plate.
c¢: Sliding rupture on the Box Link Plate.

Table 4. Result of tension test

Breaking Load (ton) Elongation (%) State of Breakl
1 2 center link bolﬁaltlélk 1 2
A 25.0 249 9.3 1.7 S3/S Sa/S
B 8.8 8.9 0.2 35 SyYT Ss/S
C ‘ 16.5 15.0 3.0 3.6 SyT Sy/T
D 10.3 10.9 0.2 4.1 ST S4/SI.
E 12.0 126 14 0.9 PC PC
P 25.0 — | 16 2.2 S,/ T —
G 17.7 17.9 | 0.1 7.9 a W W
i |

Note; 1) Sy, Sy, S3, Sy is defined on Fig. 1.
S: Shearing rupture SL: Sliding rupture T: Tensile rupture
PC: Cracking at pin W: Rupture at welded zone
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Summary

It is reported that the tensile force on a barn
cleaner chain would not be afected only by the
overall chain length, but also by the setting pattern
of the barn cleaner. In the present paper, exam-
ining seven commercial chains on the hardness,
microstructure and tensile strength, the strength
of chain, the elongation and the wear resistance
are discussed with the material and heat treatment.
The results are as follows:

1) The forged center link of chains contained
0.35~0.65% carbon. On the heavy duty type,.
quenching and tempering should be necessary to
On the regular type,
normalizing would be sufficient, and the great

decrease the elongation.

resistance to wear would be obtained with high
carbon steel (0.5~0.6%C).

2) On the box link plate of heavy duty, the
solbite structure is desirable. It will be obtained
by the quenched and tempered steel of about 0.3%
carbon content. The heat treatment will not be
necessary to the regular type. -

3) To the box link pin, the greatest wear resist-
ance will be required. Most of all the pin tested
were quenched and tempered. On the heavy dutir
type, the extream strength is also required. There-
fore, the steel with a little higher carbon content
than the plate should be turned to troostite struc-
ture by means of quenching and tempering. To
the regular type, a induction hardening or a car-
bonizing should be available.



