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Abstract

Various aspects of coins, including their material, purity, weight, and minting processes, reflect societies’
economic, political, and social conditions throughout history, and it has been a continuous reality from
antiquity to the present. In the contemporary era, particularly during the second Pahlavi period (1943-1979),
nine different coins with various nominal values were minted in different forms and types. Among these, the
50-dinar coin stood out as one of the few minted almost continuously throughout this period. Therefore,
investigating the material, weight, and minting mechanisms of different types of 50-dinar coins provides
valuable insights into the country’s conditions during the second Pahlavi era. The research revealed that the
first type of 50-dinar coins, minted in 1943 from copper, was soon replaced due to poor corrosion resistance
by a second type known as bronze coins. However, elemental analysis indicated that the alloy used in these
coins was brass. The minting of these so-called bronze coins continued in two different weights until the
mid-1970s. Eventually, rising inflation caused the metal's value to exceed the coin’s nominal value, leading to
a change in a coining production mechanism from normal rolling to roll bonding (sandwich rolling), which
enabled the minting of coins with a low-value metal core (iron) and a surface composed of corrosion-resistant
alloys (copper alloys).
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Introduction

Throughout history, the material composition, purity, weight, and minting processes of coins have served as
indicators of the economic, political, and social conditions of societies. This principle is not confined to any
particular historical period, it has been a continuous reality from the ancient era to the present, for example,
the levels of impurities were increased during the kingdom of Peroz I in the Sasanid dynasty due to internal
and external conflicts (ancient era), the gold of eighth shia imam’s dome was used for minting the coin to
pay soldiers' wages during the kingdom of Nader’s descendants, and even changing the materials, weight, and
minting mechanism in the second Pahlavi period (contemporary era). In other words, the economic
conditions of each government clearly reflect in the quality and type of coins that are minted by them. During
the second Pahlavi era, which is examined in this study, nine different coins with various nominal values were
minted in different forms and types. Among these, the 50-dinar coin emerged as one of the few coins minted
almost continuously throughout this period. Therefore, investigating the material composition, weight, and
minting mechanisms of different types of 50-dinar coins provides valuable insights into the government
conditions during the second Pahlavi era. Based on the aforementioned explanation, studies have focused on
various types of 50-dinar coins, including copper, bronze, and so-called sandwich 50-dinar, in order to
establish a relationship between the different aspects of coins’ quality and the economic conditions of Iran
during the second Pahlavi era.Materials and Methods

Materials and Methods

To conduct laboratory analysis, several coins from three types of 50-dinar coins minted in different years
were provided and separated into two distinct groups. the coin surfaces of the first group were thoroughly
abraded using SiC grinding papers to prepare them for carrying out spark emission spectroscopy for
determining their chemical composition. The second group of coins was first sectioned, then cold-mounted,
and prepared for imaging using both optical and electron microscopy. Following sample prepatation, cross-
sectional microscopic images were obtained, along with elemental analysis, including line scans and elemental
distribution maps.

Result

Elemental analysis results revealed that commercially pure copper was used in the minting of the first type
of 50-dinar coins. However, due to their poor corrosion resistance, these copper coins were replaced after
just one year with the so-called bronze 50-dinar coins. Results from elemental analysis tests, including spark
emission spectroscopy and energy-dispersive X-ray spectroscopy (EDS), confirmed that these coins were
actually made of brass (coppet/zinc alloy) and have been inaccurately referred to as bronze coins in vatious
documents. These brass coins were minted in two different weights until the mid-1970s. Eventually, rising
inflation led to exceeding the value of the metal in the coins’ nominal value, and their production was stopped.
After a one-year hiatus, minting resumed using a new production mechanism involving the roll bonding
process (sandwich rolling), and the minting of the sandwich 50-dinar coin continued until 1979.

Discussion

Test. The conducted research revealed that the first type of 50-dinar coins, minted in 1943 from copper, was
soon replaced due to poor corrosion resistance by a second type known as bronze (coppet/tin) coins.
Howevert, elemental analysis indicated that the alloy used in these coins was brass (coppet/zinc), contrary to
all sources such as articles, books and even CBI catalogues. The main reason for using brass instead of bronze
was the lower price of zinc in comparison with tin used in brass and bronze, respectively. However, the
misreporting of this issue across reputable sources might stem from a lack of knowledge in properly
classifying copper alloys. The minting of these so-called bronze coins continued with two different weights
until the mid-1970s. The thickness reduction due to weight loss is indicated in the optical microscope images
provided from the cross-section of these coins. It’s worth mentioning that the two main reasons for reducing
the weight of the 50-dinar bronze coins were rising global copper prices and economic sanctions against Iran
during the premiership of Mossadegh. Eventually, rising inflation caused the metal's value to exceed the
coin’s nominal value, and the impracticality of minting coins with lower weights led to a change in the coining
production process from normal rolling to roll bonding (sandwich rolling) before minting in 1975. These
changes enabled the production of coins with a core made of a low-value metal (iron) and a surface made of
corrosion-resistant alloys (copper alloys). These coins exhibited sufficient strength and corrosion resistance
due to their iron core and coppet-based alloy coating, respectively. This three-layer structure is depicted in
the scanning electron microscope images taken from the cross-section of the coins produced with the
sandwich rolling method. Moreover, it is worth mentioning that the minting of 50-dinar coins using the roll
bonding mechanism continued not only until the 1979 last year of the Pahlavi era (the occurrence of the
Islamic Revolution and regime change), but also into the early Islamic Republic era, lasting until one year
after the Islamic Revolution. Consequently, the 50-dinar coin became the first and last coin to feature the
lion and sun symbols under the Islamic Republic regime.
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Conclusion

The results of this study demonstrated that the political and economic conditions of Iran and the world
during the second Pahlavi era such as the global increasing the global prices of metals, the economic sanctions
of Iran during Prime Ministership of Mossadegh, and the soaring inflation in Iran during the late 1940s and
early 1950s were reflected in the composition material, weight, and minting mechanisms of the 50-dinar coins
and other coins minted during this period. In other words, the findings of this research significantly support
the validity of the assertion that various aspects of coins, including their material composition, purity, weight,
and minting processes, reflect the economic, political, and social conditions of societies throughout history.
This fact remains valid even after the transition from traditional manual minting methods to modern
machine-based techniques, as well as the adoption of advanced material shaping and bonding processes, such
as roll bonding (sandwich rolling). Furthermore, based on historical evidence and laboratory analysis, it can
be concluded that changes to the 50-dinar coin have occurred to enhance durability and prevent exploitation
by opportunists when the value of the metal exceeded its nominal value. These changes prioritized the
alteration of the material composition (from copper to bronze for the 50-dinar in 1943), followed by
adjustments in weight (from 3.5 gr to 2.5 gr of bronze for the 50-dinar in 1953), and finally, a shift in the
minting mechanism (from bronze to sandwich structure for the 50-dinar in 1976).
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private investment in Iran by year ¢) Amount of imports and exports in Iran by year (Esfandi & Pesaran, 2009)
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Tab 1. Iranian currency before the occurrence of monetary reform in 1929 (Haghsefat, 2013)

Decimal Iranian System
before 1929

Currency unit

1 Toman =10000 Dinar =200 Shahi =10 Qeran
1 Qeran =20 Shahi =1000 Dinar
1 Shahi =50 Dinar
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Tab 2. Iranian currency after the occurrenace of monetary reform in 1929 (Haghsefat, 2013)

Decimal Iranian System
after 1929
1 Toman =10 Rial =1000 Dinar
1 Rial =100 Dinar

Currency Unit
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Figure 4. Timeline of minting various types of 50-Dinar coins (Haghsefat, 2013)
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Figure 5. Collection of 50-dinar coins minted during the second Pahlavi era (Haghsefat, 2013). a) Copper 50-dinar

b) Bronze 50-dinar c¢) Sandwich 50-dinar (minted with iron core and bronze coat)
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Tab 3. Details of the 50-Dinar coins examined in this research

Coins Minting dates Weight (gr)
Copper 50-Dinar 1943 (1322 solar hijri) 35
Bronze 50-Dinar 1952 (1331 solar hijri) 3.5
Bronze 50-Dinar 1953 (1332 solar hijri), 35
Bronze 50-Dinar 1968 (1347 solar hijri) 2.5
Bronze 50-Dinar 1972 (1351 solar hijri) 2.5

2.5 (The sum of iron core and

Sandwich 50-Dinar 1977 (1356 solar hijri) bronze coat)
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Figure 6. A view of sample primary preparation for conducting SES test in this research
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Tab 4. Classification of 50 Dinar coins under investigation in this research based on different analyses
Samples Minting dates of the coins under investigation

Copper 50-Dinar minted 1943 (1322 solar hijri), Bronze 50-Dinar
minted 1952 (1331 solar hijri), Bronze 50-Dinar minted 1968 (1347 solar

First series of coins
(Chemical composition analysis)

hiji)
Second series of coins Bronze 50-Dinar minted 1953 (1332 solar hijri), Bronze 50-Dinar
(Microscopic analysis from cross- minted 1972 (1351 solar hijri), Sandwich 50-Dinar minted 1977 (1356
section) solar hijri)
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Clain Sectioning and positioning - Adding Mounting Solution - Removing the Mounted Sample
on the Cul Surface in the Mold to the Mold from the Mold
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Figure 7. A view of sample primary preparation for microscopic examination from cross-section
a) Schematic diagram of primary preparation b) Primary preparation in this research
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Tab. 5. Chemical composition of copper 50-Dinar minted in 1943
% WT Cu Pb Sn O other

Copper 50-dinar
(minted in 1943) 99.60 0.15 0.10 0.10 Bal.
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Figure 8. a) SEM image from cross-section of bronze 50-Dinar coin minted in 1953 b) EDS Elemental linescan across
specified arrow in part a
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Figure 9. 2) SEM image from cross-section of bronze 50-Dinar coin minted in 1953 b) Elemental distribution map
from the part a
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Tab. 6. Chemical composition of bronze 50-Dinar coins minted in 1952 and 1968

% WT Cu 7n Pb O other
Bronze 50-dinar
ot i 1985 96.73 274 0.24 0.10 Bal.
Bronze 50-dinar 97.10 251 0.13 0.10 Bal.

(minted in 1972)
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Figure 10. OM image from cross-section of 50-Dinar coin minted in different years a) 1953 b) 1972
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Figure 11. Schematic picture of roll bonding process along with minting process
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Figure 12. OM image from cross-section of 50-Dinar coin minted in 1977 (2536 Iranian Kingdom) under different
magnification
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Figure 13. OM image from cross-section of 50-Dinar coin minted in 1977 (2536 Iranian Kingdom) after etching under
different magnification
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Figure 14. a) SEM image from cross-section of 50-Dinar coin minted in 1977 (2536 Iranian Kingdom) b) EDS
Elemental linescan across specified arrow in part a
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Figure 15. a) SEM image from cross-section of 50-Dinar coin minted in 1977 (2536 Iranian Kingdom) b) Elemental
distribution map from the part a
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Tab 7. Chemical composition of iron core and brass coat of sandwich 50-Dinar coin

% WT Fe C Cu Zn other
Iron Core 99.08 0.19 - - Bal.
Brass Coating - - 97.11 2.43 Bal.
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