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Jade carving is one of the oldest and most impor-
tant art forms in China, a craft steeped in history 
and tradition that reflects Chinese philosophy and 

culture (Thomas and Lee, 1986). Carving, called 
Zhuo and Zhuo mo in Chinese, represents the ardu-
ous process of shaping and decorating an intractable 
material with abrasives to create the desired object 
(Hansford, 1950; Sax et al., 2004). During its more 
than 5,000-year history (table 1), Chinese jade carving 
has experienced five peaks—the late Neolithic Age 
(circa 3500–2070 BCE), the late Shang Dynasty 
(1600–1046 BCE), the Zhanguo Period (475–221 BCE), 
the Han Dynasty (206 BCE–220 CE), and the Qing 
Dynasty (1644–1911)—and was influenced by poli-
tics, economics, culture, and war (Kong, 2007). After 
Emperor Qianlong abdicated in 1795, the develop-
ment of jade carving craftsmanship was relatively 
stagnant (Thomas and Lee, 1986). With the fall of the 
Qing Dynasty in 1911, the royal demand for jade 
carving faded. During that period, the folk workshops 
mainly focused on the carving of common jade wares 
such as jewelry and vessels. After 1949, state-owned 
jade carving factories were established one after an-
other, with an increasing number of employees and 
the gradual popularization of electrically powered 

tools. In 1978, China opened its economy to the out-
side. With the support of the government, influenced 
by jade merchants and carvers from Taiwan and 
Hong Kong and driven by an expanded domestic con-
sumer market, China’s modern jade carving industry 
has seen a period of vigorous development.  

There is a saying in China that “workers must first 
sharpen their implements when they want to do their 
best.” Indeed, the emergence of each peak in jade carv-
ing across its history in China is inseparable from the 
innovation of tools (Xu, 2011). Currently, jade carving 
tools are undergoing great changes, influenced by ad-
vances in manufacturing. However, little is known in 
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the West today about the modern craft compared with 
ancient Chinese jade carving (Michaelson et al., 2016). 
Since the founding of the People’s Republic of China 
in 1949, papers on jade carving have been published 
in the West, but the majority have focused on tradi-
tional carving methods and only a few on the modern 
methods that emerged leading up to the 1990s (Hans-
ford, 1950; Tucker, 1982; Markbreiter, 1985; Thomas 
and Lee, 1986; Desautels, 1986). In 2017–2018, 
nephrite jade works by Xi Yang and four other con-
temporary masters were collected by the British Mu-
seum for permanent display (box A), indicating that 
modern Chinese jade wares have begun to attract in-
terest in the West (figure 1). 

The main research interests of jade wares are on 
their texture, shape, pattern, and craft (You, 2001). Pre-
vious studies on Chinese jade carving have focused on 
the exploration of shapes and patterns. In recent years, 
with the rapid development of jade carving tools and 
craft, research on craftsmanship has increasingly at-
tracted the attention of scholars (Kong, 2007; Xu, 2011). 
The authors of the present article conducted field visits 
to carving and trading sites such as Beijing, Shanghai, 
Suzhou, Yangzhou, Urumqi, Sihui, and Zhenping, in-
cluding requisite visits to carving workshops and tech-
nical schools, to gain a more complete understanding 
of the current state. This article analyzes the develop-
ment of jade carving tools over five periods and the rep-
resentative carving craft during these periods. Finally, 
the processing methods and procedures of Chinese jade 
carving in the modern context are introduced. 

EVOLUTION OF JADE CARVING TOOLS 
In the process of fashioning stone tools, human an-
cestors gradually mastered the method of distin-
guishing jade from other “non-jade” stones. The 
emergence of the rotary machine (circa 3500 BCE), 
in which jade was held against a grinding tool being 
rotated by the other hand or another person, indi-
cated that jade carving had completely separated 
from general stone craft to become an independent 
category (Yang, 2004, 2006). The innovation of the 
rotary tool is the most important factor in the devel-
opment of Chinese jade carving. As the key compo-
nent of the jade carving craft, the tool displays 
different characteristics in different development 
stages. Yang (2006) divided Chinese rotary machines 
into five generations, and Xu (2011) divided the evo-
lution of the jade carving craft into five periods. The 
present authors combined the results from these 
studies and offer the following five generations of 
jade carving rotary tools in Chinese history. 

First Generation (circa 3500–circa 2070 BCE). The 
primitive rotary jade carving machine appeared in 
the Hongshan and Lingjiatan cultural sites of the Ne-
olithic Age (Yang, 2006). These jade carving tools 
were made primarily from natural materials such as 
stone, wood, and bone. Yang (1989a,b) proposed two 
main features of the primitive rotary carving ma-
chine. The first is that it allowed the carver to as-
sume a sitting position. The second is that it was 
manually rotated. 
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Figure 1. The white 
nephrite Buddhist carv-
ing by modern master 
Xi Yang is displayed in 
the British Museum. It 
presents an openwork 
papercut-style profile of 
Guanyin on the left 
and a three-dimen-
sional carved lotus on 
the right, jointly mani-
festing the Buddhist 
culture with oriental 
characteristics 
(Michaelson et al., 
2016). Photo © The 
British Museum 
(2017.3034.1).



Second Generation (circa 2070 BCE–circa sixth cen-
tury BCE). The bronze rotary machine emerged and 
thrived from the Xia and Shang Dynasties to the 
early to mid-Chunqiu Period (Xu, 2014) as life in this 
period gradually centered on bronze technology. It is 
speculated that operators were kneeling and manu-
ally drove the machine to faster speeds than achiev-
able before, based on the kneeling posture depicted 
in unearthed human stone carvings from this period 
and in the tomb of Fuhao (Yang, 2006). 

Third Generation (circa sixth century BCE–circa 581 
CE). The iron rotary machine appeared from the late 
Chunqiu Period until the Nan-bei Dynasty. Carvers 
still knelt on the ground while operating the machine 
(Xu, 2014). As smelting technology improved, iron 
tools were increasingly used and the jade carving ma-
chine evolved accordingly. It was still manually driven 
but provided increased efficiency because iron tools 
were sharper and more wear-resistant (Xu, 2014). 

Fourth Generation (circa 581–1960). The table-type 
iron rotary machine was used from the Sui and Tang 
Dynasties through the Ming and Qing Dynasties and 
into the 1950s (Yang, 2006; Xu, 2014). In the Sui and 
Tang Dynasties, interior furniture changed people’s 
habit of sitting on the ground, and they instead sat 
on stools or chairs (Yang, 2006). As a result, the rotary 
machine in this period was of the table-type or tall-
legged table-type and driven by a foot treadle that fur-
ther increased its working efficiency (figure 2). 

Fifth Generation (1960–present). The modern rotary 
machine has been used in the contemporary jade 
carving process since the 1960s (Yang, 2006; Xu, 
2014). It was initially introduced from Europe, but 
with the emergence of its manufacturing industry, 
China began to independently research, develop, and 
produce these machines (Read, 1981; Markbreiter, 
1985). The body of the jade rotary machine has 
changed from wood to iron, the grinding heads are 
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TABLE 1. A brief chronology of Chinese history.

Period/Dynasty

Neolithic Period 

Xia Dynasty 

Shang Dynasty 

Xizhou Dynasty 

Chunqiu Period 

Zhanguo Period 

Qin Dynasty 

Xihan Dynasty 

Donghan Dynasty 

Sanguo Period 

Xijin Dynasty 

Dongjin Dynasty 

Nan-bei Dynasty 

Sui Dynasty 

Tang Dynasty 

Wu-dai-shi-guo Period 

Beisong Dynasty and Liao Dynasty 

Nansong Dynasty and Jin Dynasty 

Yuan Dynasty 

Ming Dynasty 

Qing Dynasty 

Republic of China 

People’s Republic of China 

Neolithic Period 

Xia Dynasty 

Shang Dynasty 

Western Zhou Dynasty 

Spring and Autumn Period 

Warring States Period 

Qin Dynasty 

Western Han Dynasty 

Eastern Han Dynasty 

Three Kingdoms Period 

Western Jin Dynasty 

Eastern Jin Dynasty 

Period of the Northern and Southern Dynasties 

Sui Dynasty 

Tang Dynasty 

Period of the Five Dynasties and Ten Kingdoms 

Northern Song Dynasty and Liao Dynasty 

Southern Song Dynasty and Jin Dynasty 

Yuan Dynasty 

Ming Dynasty 

Qing Dynasty 

Republic of China 

People’s Republic of China

circa 10,000 years ago–2070 BCE 

2070–1600 BCE 

1600–1046 BCE 

1046–771 BCE 

770–476 BCE 

475–221 BCE 

221–207 BCE 

206 BCE–8 CE 

25–220 CE 

220–265 CE 

265–316 CE 

317–420 CE 

420–589 CE 

581–618 CE 

618–907 CE 

907–960 CE 

960–1127 

1127–1279 

1271–1368 

1368–1644 

1644–1911 

1912–1949  

1949–present 

Common English Name Time Span

From Yi (2001)



now carborundum-coated, and foot power has been 
replaced by motor power (Deng, 2011; Xu, 2014). At 
present, there are two main types of equipment for 
manual carving: grinding machines and flexible-shaft 
machines. The grinding machine is a large apparatus, 
and the seated carver holds the jade while using tools 
of various shapes. The flexible-shaft engraving ma-

chine is small, portable, and has a handheld electric-
powered rotary tool with a flexible drive (Michaelson 
et al., 2016), which makes it convenient to change 
different grinding heads (figure 3). The emergence of 
motor power and the improvement of tools have not 
only increased carving efficiency but also benefited 
jade carvers. The new tools are suitable for detailed 
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Figure 2. A restoration 
of a fourth-generation 
table-type iron rotary 
machine. The artisan 
sits at the table and 
carves the jade using 
the rotary tool and 
abrasive sands, driven 
by the foot treadle. 
Photo by Mingying 
Wang, from Tianjin 
Museum. 
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In 2017–2018, eight nephrite works created by 
Chinese modern masters Hongwei Ma, Guang 
Yang, Xi Yang, Ting Yu, and Yiwei Zhai were 

selected by the British Museum for its perma-
nent collection. These works are on permanent 
display to the public as jade carvings by living 
Chinese artists of the twenty-first century.

BOX A: MODERN JADE CARVINGS SELECTED FOR THE BRITISH MUSEUM

Figure A-1. Hongwei Ma’s nephrite works “Wine Cup (Jue)” (left) and “Bronze Ram Zun” (right). Photos © The British 
Museum (2017.3032.1 and 2018.3019.1). 

Figure A-2. Guang Yang’s “Incense Pot” in nephrite. 
Photo © The British Museum (2017.3033.1). 
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Figure A-5. Yiwei Zhai’s nephrite works “Beside is a bosom friend, thou. Everywhere is paradise, enow” (left and middle) 
and “The Rhyme of Spring” (right). Photos © The British Museum (2017.3037.1 and 2018.3020.1). 

Figure A-3. Xi Yang’s nephrite work “Autumn in 
Suzhou.” Photo © The British Museum (2017.3035.1). 
Figure 1 shows the artist’s other piece on exhibit at the 
British Museum. 

Figure A-4. Ting Yu’s nephrite “Eggshell Teapot.” Photo © 
The British Museum (2017.3036.1). 



ornaments and small jade wares as well as larger 
wares. Furthermore, motor-driven equipment has 
driven the introduction and refinement of tools for 
specific uses: for example, various types of cutters, 
ultrasonic drilling equipment, mechanized grinding 
beads, and vibratory polishers (Xu, 2014). 

Since the 1990s, automated computer numerical 
control (CNC) processors have gradually been ap-
plied to jade carving. Together with design software 
and three-dimensional data processing, CNC engrav-
ing and milling machines can be used not only to 
manufacture original jade carvings but also to make 
1:1 replicas of existing wares or historical relics. 
Three types of automated CNC engraving and 
milling machines are mainly used for jade carving: 
three-shaft, four-shaft, and five-shaft. The number of 
shafts represents the degree of processing freedom 
and in turn the quality of the resulting curved surface 
details. The three-shaft CNC machine is suitable for 
plane-relief engraving, while the four- and five-shaft 
CNC machines can execute three-dimensional carv-

ings. Given cost and efficiency concerns, three- and 
four-shaft CNC machines are more common in the 
Chinese market. CNC technology can be applied to 
a wide range of processing types and are mainly used 
for engraving medium- and low-end jade and stone 
materials of various sizes. Its emergence and popu-
larity means that carvings can be produced in bulk, 
further improving efficiency while maintaining the 
high intricacy of jade craftsmanship (figure 4). 

In addition to rotary tools, abrasive sands and 
powders are an important element in jade carving. 
Abrasive sands used in the primitive carving period 
were ordinary sands that contained a large amount 
of quartz particles, which are harder than jade. With 
the development of jade carving craftsmanship, abra-
sive sands have gradually been refined (Hansford, 
1950; Sax et al., 2004; Xu, 2011). Today they include 
natural abrasives (such as corundum, quartz, and di-
amond) and synthetic abrasives (such as carborun-
dum and synthetic diamond). In general, artificial 
abrasives are superior to natural ones (except for nat-
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Figure 3. Top left: The 
driveshaft is fixed in a 
horizontal direction on 
the jade grinding ma-
chine; at the end of the 
shaft is the turnbuckle 
or bayonet where the 
grinding head or the 
long horizontal shaft 
can be fixed. Various 
grinding heads (top 
right) can be exchanged 
according to the carv-
ing needs. Photos cour-
tesy of Yongtao Chen. 
Bottom left: The object 
is moved by hand to 
contact the stationary 
rotating tool. Photo by 
Mingying Wang. Bot-
tom right: The carver 
works the jade piece 
using the hand-held 
burr of the flexible-
shaft machine. Both 
the jade and the tool 
are movable. Photo by 
Eric Welch; courtesy of 
Mazu Jade Co.



ural diamond) in quality, hardness, and performance. 
Therefore, modern jade carving mainly utilizes arti-
ficial abrasives, which are often used for coating the 
grinding heads (Zhao and Zhang, 2000). 

Throughout the evolution of Chinese jade carv-
ing, every tool innovation has experienced a long de-
velopment cycle. The transition from the prehistoric 
stone tool to the bronze tool to the iron tool to the 
modern machine was accomplished over thousands 
of years. However, due to regional variations and eco-
nomic constraints, new jade carving tools were not 
suddenly applied in a given dynasty but were gradu-
ally adopted over a longer period (Xu, 2011). For ex-
ample, during the Xia and Shang Dynasties, bronze 
tools did not completely replace the primitive stone 
tools, and the two were used together for a long time 
(Lu et al., 2014). Nephrite, the mainstream material 
of Chinese jade culture, has a high toughness, which 
makes jade carving more difficult but promotes the 
innovation of tools. In early jade carving, several 
weeks were needed just to saw through a boulder 
(Hansford, 1950), making the development of tools 
and technology more important.  

EVOLUTION OF JADE CARVING  
CRAFTSMANSHIP 
If the tool is the fundamental force driving the evo-
lution of jade carving, then craft is also an important 
factor. The two forces are inseparable. Every innova-
tion in tools allows the carving craft to take a leap 

forward (Xu, 2011). Therefore, we will now analyze 
and summarize representative crafts used in different 
tool development periods (table 2). 

Table 2 shows that over 5,000 years of Chinese 
jade culture, the development of carving tools has 
featured two trends: tool speed becoming increas-
ingly faster, and grinding powder becoming increas-
ingly harder. The evolution of tools improved 
processing conditions for carvers. As a result, Chi-
nese jade carving moved toward greater diversity, 
complexity, and delicacy. Consider the shapes, for ex-
ample. During the Xia, Shang, and Xizhou Dynasties, 
jade wares were mainly two-dimensional tablet 
shapes. With advances in tools and craftsmanship, 
the forms gradually became three-dimensional. In 
the Ming and Qing Dynasties, most jade wares dis-
played rounded shapes. 

Although each of the five stages in table 2 corre-
sponds to a certain historical period, any craft or tech-
nology progresses gradually through exploration and 
creation. The accumulation of experience takes a long 
time. The refinement of a craft is first tested on a 
small scale and then gradually promoted and popu-
larized. Therefore, a change in dynasty does not nec-
essarily represent the immediate progress of a craft. 

Primitive Jade Carving (circa 3500–circa 2070 BCE). 
In the Neolithic Age, stone tools were fashioned by 
cutting, sanding, and drilling. These three techniques 
were inherited by the primitive jade carvers and fur-
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Figure 4. With a CNC 
engraving and milling 
machine, a jade carv-
ing that takes 20 days 
by manual carving can 
be made in three to 
four days. Photo by 
Mingying Wang.



ther developed (Yang, 2006). Based on evidence from 
unearthed relics, it can be speculated that jade carv-
ing procedures in the Neolithic period mainly com-
prised collecting, cutting, grinding, carving, drilling, 
and polishing either by hand or by rotary machine. 
These same basic procedures were inherited by later 
generations. Such representative techniques as pierc-
ing, inlay, and eggshell carving (to produce thin 
“skins”) also made their first appearance (You, 2001; 
Kong, 2007; Xu, 2011). However, the quality of jade 
carving craftsmanship varied from place to place due 
to different rates of cultural development (You, 2001). 

Bronze Rotary Machines (circa 2070–circa sixth cen-
tury BCE). Although they emerged in the Neolithic 
period, inlays in the Xia, Shang, and Xizhou Dynas-
ties outnumber those before the Xia Dynasty and dis-

play outstanding intricacy. These inlays were mainly 
combinations of bronze and turquoise, jade and 
turquoise, or bronze and jade. Jade vessels emerged 
in this period, with a corresponding rise in skilled 
hollowing (Xu, 2011). 

The jade carving craft in the Shang Dynasty, 
which included cutting, grinding, carving, drilling, 
polishing, design, and shape creation, reached a high 
level (Technical Research Group of Beijing Jade Fac-
tory, 1976). During this dynasty, the Qiaose tech-
nique to artistically take advantage of jade’s naturally 
uneven or different color first appeared. In the 
process of Qiaose craft, the shape and placement of 
the colors on the rough jade should be taken into ac-
count so as to utilize the colors skillfully. The jade 
turtle in figure 5, unearthed at Xiaotun in Henan 
Province, is a successful example of Qiaose (Yang et 
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TABLE 2. Periods of Chinese jade carving tools and corresponding craftsmanship.

Period

Late Neolithic Age  
(circa 3500 BCE–circa 2070 BCE)

Modern Era 
(1960–present) 

Xia, Shang Dynasties to Early to Mid-
Chunqiu Period  
(circa 2070 BCE–circa sixth century BCE)

Sui and Tang Dynasties to the 1950s 
(circa 581–1960) 

Late Chunqiu Period to Nan-bei Dynasty 
(circa sixth century BCE–circa 581 CE） 

Primitive jade carving period 

Manually driven 

Grinding tools made of nonmetals, such 
as seashells, stones, bones, and wood

Bronze rotary machine period 

Manually driven 

Bronze grinding tools

Iron rotary machine period 

Manually driven 

Iron grinding tools

Table-type iron rotary machine period 

Driven by foot treadle 

Iron grinding tools

Modern jade machine period 

Motor-driven power 

Iron or steel grinding tools with 
carborundum coating 

CNC machines 

Other automated tools include auto-cut-
ting, auto-polishing, laser  
engraving, and ultrasonic drilling

Jade collecting, cutting, grinding, carving, drilling, 
piercing, inlay, eggshell carving, and polishing—the 
basic procedure and various techniques used by 
later generations—initially emerge in this period

Inlay, Qiaose (coloring design art), chain carving, 
and slope carving (oblique grinding for jade 
patterns) 

Piercing becomes sophisticated and hollowing 
reaches a high level

Inlay with gems and gold, eggshell carving,  
antiquing, 3D picturesque carving, large jade carv-
ings, calligraphy engraving, and jadeite carving 

Qiaose is commonly applied, and importance is  
attached to polishing

Techniques related to burial jade—Han Badao 
(concise carving) 

Metal-related techniques—inlay and stitching 

“Hair-like carving,” flexible connecting, and Bi 
carving (a disc with a central round hole) 

Piercing is widely applied 

The same crafts are used in the modern era, but with 
automation and motor-driven tools 

Qiaose, piercing, calligraphy engraving, chain carv-
ing, eggshell carving, miniature carving, and gem or 
gold inlay 

Plane-relief engraving, 3D engraving, and 3D  
replicate engraving

Representative Jade Carving Tools Representative Jade Carving Craftsmanship

Modified from Xu (2011, 2012), You (2001), Yang (2006), Kong (2007), Deng (2011), and Lu et al. (2014)



al., 2005). Chain carving, a very difficult craft carved 
from a single piece of stone, also emerged in the 
Shang Dynasty, laying the foundation for its devel-
opment in later generations (Xu, 2011). 

Iron Rotary Machines (circa sixth century BCE–circa 
581 CE). Burial jade thrived in the Chunqiu Period 
and culminated in a set of special carving systems 
formed in the Han Dynasty. Burial jade shows no sig-
nificant difference from daily jade in terms of the 
carving procedure but it is more concise and less ex-
quisite (You, 2001). Take the Han Badao (concise 
carving) craft in the Han Dynasty as an example. 
Typical of burial jade, the lines from Han Badao are 
bold, vigorous, and concise, seemingly carved by 
swords (figure 6). 

What epitomizes the craftsmanship of the 
Zhanguo Period is the wide application of the open-
work technique (Lu and Ouyang, 2014). In this pe-
riod, piercing was mainly applied to flat jade wares, 
but a small number of three-dimensional openwork 

also appeared. The craft even exerted influence dur-
ing the Han and Wei Dynasties (circa 206 BCE–265 
CE). Techniques integrating jade and metal, such as 
inlay and stitching, also surpassed those in the Shang 
and Xizhou Dynasties. Here, inlay refers to embed-
ding metals such as copper, silver, iron and gold into 
the jade, while stitching means using metal threads 
to connect jade pieces together. These two crafts 
reached an advanced level during the Zhanguo Pe-
riod, as evidenced by the number and quality of art-
works applying them (Xu, 2011). For example, the 
jade clothes sewn with golden or silver thread often 
buried in the tombs of nobility in the Han Dynasty 
are elaborate and complex in craftsmanship. They are 
typical of stitching craft at this time and exemplify 
burial jade culture in the Han Dynasty (figure 7). 
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Figure 5. This meticulously designed jade turtle un-
earthed in 1975 in the Yin Ruins in Xiaotun is an ex-
ample of Qiaose craft from the late Shang Dynasty 
(1600–1046 BCE). The grayish white part of the jade 
is carved into the head, neck, and abdomen, and the 
dark part forms a vivid turtle shell, displaying the 
artist’s skillful use of color. As a symbol of longevity 
in China, the turtle was often used during ancient 
burials. Photo from Yang et al. (2005, p. 158).

Figure 6. This jade cicada is a typical example of the 
Han Badao (concise carving) craft highlighted in the 
Han Dynasty (206 BCE–220 CE). This technique un-
folds the full vitality of the jade cicada through just 
a few concise lines. As the cicada implied rebirth in 
ancient China, cicada carvings were often found as 
burial items in Han tombs, placed on the tongue of 
the body. Photo by Mingying Wang, from Tianjin 
Museum.



Flexible connecting, which has the same engraving 
principle as chain carving, was found in tombs of the 
Shang Dynasty but thrived and matured in the 
Zhanguo Period, when many quality artworks ap-
peared (Xu, 2011). Among them, the sixteen-seg-
mented jade ornament excavated from the tomb of 
Marquis Yi of State Zeng is the best-known application 
of the flexible connecting craft in this period (figure 8). 

Table-Type Iron Rotary Machines (circa 581–1960). 
Gold and jade were already being combined prior to 
the Qin Dynasty (221–206 BCE), and the inlay of jade 
with gems and gold gained popularity during the Sui 
and Tang Dynasties. In the late Ming Dynasty, this 
craft was widely applied and became a striking fea-
ture. In the Qing Dynasty, influenced by Islamic 
jades that originated in central, western, and south-
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Figure 7. Sheng Liu’s 
jade burial suit (Xihan 
Dynasty, 206 BCE–8 
CE) was unearthed in 
Mancheng, China, in 
1968. Approximately 
1.88 m long, the suit is 
composed of 2,498 jade 
tablets sewn together 
with approximately 
1,100 grams of gold 
wire. It is the earliest 
and best-preserved jade 
burial suit in the his-
tory of Chinese archae-
ological excavation 
(Yang et al., 2005). Pho-
tos by Lin Xu (top) and 
Tian Wang (bottom), 
from Hebei Museum.

Figure 8. This dragon-
phoenix pendant with 
16 grayish white com-
ponents (48.0 × 8.3 × 0.5 
cm), which was carved 
from a single piece of 
jade, is from the early 
Zhanguo Period (475–
221 BCE). The movable 
and foldable compo-
nents are carved into 
dragon, phoenix, or Bi-
type disc openwork de-
signs. The ornament 
embodies not only the 
flexible connecting 
technique but also the 
mature piercing tech-
nique (Gu, 2005). Top 
photo from Gu (2005, p. 
93). Bottom photos by 
Yuetong Li, from Hubei 
Provincial Museum.



ern Asia in the late fourteenth century (figure 9), 
inlay often depicts various plant patterns, which gave 
off a sense of exotic charm (Deng, 2007; Xu, 2011). 

During the Song, Liao, Jin, and Yuan Dynasties 
(circa 960–1368), influenced by the mature arts of 
painting and sculpture, jade carvings became three-
dimensional. Themes of human figures, flowers, an-

imals, and landscapes were often accompanied by 
the distinctive openwork carving of the time. The 
piercing technique surged, and flat carvings were 
gradually replaced by three-dimensional picturesque 
jade wares (figure 10). In the Ming Dynasty, the in-
tellectual “literati paintings” of southern Chinese 
culture, which are distinct from folk and royal paint-
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Figure 9. This white nephrite bowl with inlaid gems and gold tracery (Qing Dynasty, 1644–1911) is engraved with 
a lotus pattern on the outside and six sets of pomegranate patterns inside. It shows both the eggshell carving and 
inlay techniques and is a typical Islamic jade from China’s western regions (Gu, 2010b). Photos by Rui Zhang 
(left) and Maiying Dong (right), from Shanxi Museum.

Figure 10. This gem- 
inlaid gold base in the 
shape of a lotus is 
topped with a carved 
jade dragon and cloud 
(Ming Dynasty, 1368–
1644). The white 
nephrite adopts the 
multi-layered three-di-
mensional piercing 
technique with exqui-
site details. Photo by 
Yuetong Li, Hubei 
Provincial Museum.
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Figure 11. The nephrite 
Shan Zi sculpture “Em-
peror Yu Leading People 
in Subduing Floods” 
(224 × 96 cm, weighing 
at least 5,000 kg) was 
carved in Yangzhou 
from 1781 to 1787 CE. 
In the 53rd year of the 
Qianlong reign (1788 
CE), the court jade 
craftsmen engraved the 
imperial poem on its 
back (Zhu, 2007). 
Photo from Zhu (2007, 
p. 71).



ings, highlighted romantic charms and reflected the 
literati’s personal feelings. This led to the incorpo-
ration of landscapes and texts in the decorative pat-
terns of jade wares (Xu, 2011). In the Qing Dynasty, 
the use of royal court painters in the design of jade 
carvings in combination with fine craftsmanship 
created a peak of artistic integration (Yang, 1982; Xu, 
2011). 

During this period, the improvement and combi-
nation of tools and craft promoted the emergence of 
large jade carvings (Kong, 2007). For example, the 
massive bowl “Dragons Amid Waves” from the Yuan 
Dynasty was the first large jade carving that we 
know of. In the Qing Dynasty, jade carvers created 
several large works weighing thousands of kilograms, 
such as the complex three-dimensional landscape 
(called Shan Zi in Chinese) “Emperor Yu Leading 
People in Subduing Floods” (figure 11) and “Nine 
Elders Meeting During the Huichang Period” (Xu, 
2013). These large carvings are mostly themed with 
landscapes, human figures, and animals, often ac-
companied by skilled calligraphy engraving on the 
back or sides. To create these pieces, several jade 
carvers had to work at the same time in an organized 
fashion. Under the processing conditions of the time, 
such a large work would take several years to com-
plete. Thus, the production of large jade carvings 
marks the peak of the craft in ancient China (Xu, 
2011). 

Many other techniques also emerged during this 
period, such as the full development of Qiaose and 
eggshell carving, and the emergence of jadeite carv-
ing in the Qing Dynasty (You, 2001; Kong, 2007; Xu, 
2011). 

Modern Machines (1960–present). After the Qing Dy-
nasty, the traditional foot treadle was used until the 
early days of the People’s Republic (Xu, 2014). In the 
late 1950s, with the policy reform of the national 
planned economy, government-owned jade carving 
factories sprang up, led by the manufacturing centers 
of Beijing, Shanghai, Yangzhou, and Suzhou (Ma, 
2014). Jade carvings were produced under industrial 
management using assembly lines (Ji, 1984). It was 
at this time that motor-driven carving machinery 
began to be employed. 

With the popularization of power-driven systems 
in the 1960s and the continuous refinement of the 
tools (Xu, 2014), the modern carving industry ush-
ered in a new era following the reform and opening 
up of trade in 1978. Modern tools and methods have 

changed jade carving, and pieces that once took years 
can now be finished in months or even weeks 
(Tucker, 1982). 

Modern jade carving inherits the characteristics 
of craftsmanship from past dynasties (Xu, 2014) and 
is further developed on the basis of various ancient 
techniques. With the emergence of power-driven 
tools, jade carving has become more elaborate, with 
smoother lines. The common techniques of the mod-
ern craft include Qiaose, eggshell carving, piercing, 
chain carving, calligraphy engraving, gem embed-
ding, gold and silver inlay, miniature carving, and 
others. Artisans will often make a final decision on 
which techniques to use based on the color, shape, 
and toughness of the rough and the theme of their 
creation. Among these techniques, Qiaose (figure 12) 
and piercing (figure 13) are widely used in jade carv-
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Figure 12. This modern work (9.3 × 4.2 × 2.8 cm), 
which retains the beautiful natural color of the jade 
crust, depicts ancient tree branches and a monk sit-
ting in meditation underneath, showing a Zen sensi-
bility. The ingenious application of traditional 
Chinese painting techniques to the grain carving of 
the branches demonstrates a natural artistic style (Ao 
et al., 2014). Photo courtesy of Gems and Jewelry 
Trade Association of China (GAC).



ing and showcase the carvers’ creative talents. Many 
of these techniques are highly specialized, and as a 
result jade carvers often devote their whole life to one 
technique. Jingui Ma, for example, devoted himself 
to the craft of inlay with gems and gold in the way of 

traditional vessels and thus formed his distinctive 
style (figure 14). 

To illustrate modern jade carving, the authors sta-
tistically analyzed the 2,464 finalist works from 2012 
to 2017 for the Tiangong Awards (Wang and Shi, 
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Figure 14. The gold inlay used on this dark gray 
nephrite vessel is elaborate and exquisite. Accompa-
nied by traditional auspicious animal patterns, it 
makes the work vivid and graceful, paying homage to 
an antique style. Photo courtesy of Jingui Ma Jade 
Carving Studio.

Figure 13. Because of its toughness and fine texture, 
nephrite is often subjected to piercing. The modern 
nephrite work “Holy Lingshan, Journey to the West” 
(38 × 26 × 8 cm) displays the scene of Xuanzang and 
his three disciples passing through the Lingshan holy 
land (Ao et al., 2009). Photo courtesy of the Gems and 
Jewelry Trade Association of China (GAC).



2020), China’s most prestigious competition. As 
shown in figure 15, Qiaose and piercing are the two 
most common, particularly the former, followed by 
calligraphy and chain carving. Other crafts are more 
specialized and mastered by only a few. Chain carv-
ing (figure 16) and eggshell carving (figure 17) are still 
applied mainly to vessels; calligraphy engraving 
rarely appears alone and is used to provide inscrip-
tions for the jade carvings (figure 18). By and large, 
two or three techniques are frequently used in com-
bination. For instance, gem embedding is usually in-
tegrated with gold and silver inlay and eggshell 
carving to heighten the exotic appeal (figure 19). 
Techniques such as 3D and relief carving are funda-

mental and thus used in almost all pieces, which is 
why they are not mentioned separately in this article 
(Ao et al., 2012–2017). 

Although inheriting the ancient craftsmanship, 
modern jade carving attaches more importance to 
personal style and has made breakthroughs in ex-
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Figure 15. Among modern jade carving techniques in 
China, Qiaose is by far the most common. In this 
chart, “Others” refers to works that contain only 
basic techniques, such as three-dimensional engrav-
ing or relief carving. Yearly data from Ao et al. (2012–
2017).
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Figure 16. A modern jade bottle with chains (16 × 5 
cm) showing the chain carving and piercing tech-
niques. The shape of the work is neat, delicate, and 
elegant, manifesting the carver’s high level of crafts-
manship and ingenuity. Photo courtesy of GAC. 



pressing it with modern features. For instance, the 
traditional eggshell carving craft is mostly used in 
vessels. But master carver Xi Jiang broke tradition 

and carved nephrite with dark green color into wrin-
kled paper (Wang and Shi, 2020), which vividly 
shows the thinness and transparency of the work and 
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Figure 17. This 
eggshell-thin nephrite 
vase with dark green 
color by Ting Yu, meas-
uring approximately 
34.6 × 11.0 cm, is uni-
form and exquisite. Its 
wall is even, thin 
(around 0.1 cm), and 
transparent, and its 
body is decorated with 
fine interlocking lotus 
branches that lend a 
dignified appearance 
(Ao et al., 2015). Photos 
courtesy of GAC.

Figure 18. Wei Hu’s 
modern nephrite work 
“Profiling the Red 
Cliff” (7.5 × 8.0 × 1.0 
cm) adopts calligraphy 
and miniature carving 
to present Shi Su’s 
prose and resorts to 
line-drawing carving to 
display the landscape 
of the Red Cliff, clearly 
demonstrating the 
artist’s mastery (Ao et 
al., 2016). Photo cour-
tesy of GAC. 



breaks new ground for the eggshell carving technique 
(figure 20). Master Desheng Wu, who excels at figure 
carving, incorporates the concept of Western sculp-
ture. He pays great attention to the innovation and 
exploration of artistic style and boldly uses exagger-
ated ways to endow traditional jade carving crafts-
manship with modern beauty (figure 21).  

JADE CARVING PROCESS ILLUSTRATED BY 
MODERN WORKS 
As mentioned above, ancient jade carving includes 
five steps: material selection, examination, design, 
carving with abrasives, and polishing (Xu, 2014). De-
pending on the tools and techniques, modern jade 
carving can be divided into three mainstream meth-
ods, each with a different procedure. 

Power-Driven Manual Carving. This method inher-
ited from ancient carving still enjoys a dominant role 
in modern China (figure 22). The procedure has re-
mained essentially the same (Deng, 2011; Michael-
son et al., 2016). Material selection and examination 
are targeted to maximize beauty. Design seeks to in-
tegrate the shape and patterns according to the fea-
tures of the jade material (such as color and texture). 
Carving, usually the most time-consuming step in 
the process, is where design ideas turn into artwork 
through the use of tools. Polishing refers to the fine 
grinding of a jade’s surfaces to make them smooth 
and bright, with an aesthetic appeal. It is interesting 
to note that artists sometimes use different finishes 
(degrees of polish or lack of polish) to create stunning 
designs.  

CHINESE JADE CARVING CRAFTSMANSHIP                                                       GEMS & GEMOLOGY                                             SPRING 2020       47

Figure 19. This jade pot is light, thin, and embedded 
with gold wire, ruby, and sapphire in an exquisite Is-
lamic style. It combines white nephrite with embed-
ded gems, gold inlay, and eggshell carving techniques, 
fully reflecting the superb craftsmanship. Photo cour-
tesy of Jingui Ma Jade Carving Studio.

Figure 20. “To Mountain” (19.6 × 11.0 × 5.2 cm) takes 
full advantage of the high toughness of nephrite and 
uses eggshell carving to show the thin (0.85–2.53 cm) 
and transparent feel of creased paper. Its theme, uti-
lizing modern art methods, is “diligence as the path 
to the mountain of knowledge” (Ao et al., 2013). 
Photo courtesy of Xi Jiang Jade Carving Studio.
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Figure 21. “Snake Girl,” a representative work from Master Desheng Wu’s “Naked Woman” series, combines the 
smooth and warm luster of white nephrite jade with a modern stylized design applying openwork and Qiaose 
crafts. Photo courtesy of Desheng Wu Jade Carving Studio.



Computer Numerical Control (CNC) Engraving. 
This method is composed of two parts: model design 
and processing by machine. The model is designed 
using computer software. The designed model is first 
processed and programmed to determine the ma-
chining coordinate system and model size. The cor-
responding machining tools are then selected, and 
the program is written according to the machining 
requirements. In China, a CNC engraving and 
milling machine is frequently used in jade carving. 

Finally, the program is imported into the CNC ma-
chine to control its operation (figure 23). 

The CNC machine can achieve plane carving (fig-
ure 24) and 3D carving, but complex three-dimen-
sional shapes and patterns can only be achieved 
through a combination of CNC machine and manual 
carving. Moreover, the CNC machine is rather lim-
ited with respect to the special techniques listed 
above: Only simple piercing can be achieved. The 
eggshell carving process has very specific require-
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Figure 22. These four photos of a bodhisattva illustrate the modern manual carving process, which includes four 
steps (left to right): material selection and examination, design, carving, and polishing. Photos by Xiaodong Wang.

Figure 23. A three-shaft 
CNC machine engrav-
ing tabular nephrite. 
The machining process 
is monitored by the 
computer program. Be-
cause the cutting speed 
is extremely high, the 
machine needs fluid to 
keep cool. Photo by 
Mingying Wang. 



ments for jade materials, and it is difficult to use with 
materials with poor toughness that are prone to split-
ting. Qiaose, chain carving, and inlay with gold or 
gems rely on manual carving and cannot be achieved 
with the CNC machine. 

3D Scanning and Auto Carving. The first step of this 
method is to scan the object through the 3D scanning 
device, which results in a 3D model profile. The 3D 
model profile is then reconstructed using reverse de-
sign software to generate a new model. The coordi-
nates of the 3D model are determined with the CNC 
design software, and the tool parameters are com-
piled into a final machining program. Under the guid-
ance of the final program, the CNC machine tool 
conducts the 3D carving. This method is mostly used 
in the replication of ancient jade relics (figure 25). 

THE NATURE OF CHINESE JADE CRAFT’S  
EVOLUTION 
You (2001) proposed that the fundamental method of 
studying ancient jade is to analyze it in relation to its 
historical and cultural background. This method ap-
plies to the study of not only ancient jade but also 
the modern carving craft and culture. After all, mod-
ern jade carving is integral to the history of jade. 
What modern power-driven implements and auto-
mated CNC engraving and milling machines are to 
jade carving today is no less than what iron tools are 

to jade carving history. Against the background of 
power and tool transformation, the reform and open-
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Figure 24. Exquisite details of this dark nephrite ink slab (used to grind ink for Chinese calligraphy) were 
processed by a three-shaft CNC machine. Photos by Mingying Wang. 

Figure 25. This piece of Manas gray-green nephrite is a 
1:1 replica of the imperial jade seal with calligraphy 
engraving in Qianlong’s reign (1736–1795). It was 
processed by 3D scanning and auto carving. Photo by 
Mingying Wang.



ing up of China, rapid economic development, and 
mass consumption, contemporary jade art demon-
strates more diverse themes, more open art forms, 
more meticulous craftsmanship (figure 26), and a 
wider audience (Wang and Shi, 2020). 

The progress of any craft or technology is a 
process of gradual exploration and long-term accu-
mulation of experience (Xu, 2014). Analysis of Chi-
nese jade carving proves a basic law—the craft learns 
from the past and sets a new course for the future 
with heritage and innovation. In general, innovation 
outweighs heritage. Innovation refers to multifaceted 
improvement and transformation based on heritage 
(You, 2001). Modern jade carving inherits and im-
proves upon ancient techniques, but more impor-
tantly creates innovations in power-driven and 
machine engraving tools, contributing to an increase 
in efficiency and further development of the art. 
Thus, modern jade art is the best illustration of her-
itage and innovation working in harmony. 

In Chinese jade carving, the tool plays a funda-
mental role and is the root of all craftsmanship trans-

formation. Influenced by the evolution of carving 
tools, Chinese jade carving craftsmanship has under-
gone long-term transformation and still continues to 
develop. It has distinctive characteristics—the diver-
sity of techniques, the gradual nature of innovation, 
and the adoption of foreign culture and craft (You, 
2001; Kong, 2007). Thus the evolution of carving 
craftsmanship not only helps to clarify the develop-
ment of China’s jade culture but also provides mean-
ingful enlightenment for the growth of the modern 
jade carving industry. 

THE FUTURE 
A look at the evolution of Chinese jade carving tells 
us that every step forward in tools and production 
technology is immediately reflected in craftsman-
ship. In the contemporary era, the development of ar-
tificial intelligence and industrial automation will 
continue to boost mechanization and large-scale pro-
duction in the Chinese jade carving industry. These 
trends will further contribute to the sustained im-
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Figure 26. Left: A nephrite pendant (6.0 × 4.2 cm) with a poem and drawing from the Qing Dynasty. On the front 
is a senior, a child, and scenery. The back demonstrates calligraphy engraving, with a traditional form of expres-
sion. Photo from Gu (2010a, p. 1). Right: A modern nephrite pendant “Free Cloud and Crane” (10.0 × 5.2 cm) also 
features a carved landscape on the front and calligraphy on the back. Although similar to the traditional form of 
expression, it uses a more freehand style that retains the material’s natural color, shaping it into the half red sun 
with a touch-of-autumn feel reminiscent of Chinese ink painting (Ao et al., 2015). Photo courtesy of GAC. A 
comparison of the details reveals that the modern craft is more delicate, with smoother carving lines, thanks to 
motor-driven tools. 



provement of the creative design and cultural value 
of jade carvings. 

In this era of advanced science and technology, au-
tomated CNC engraving has become a trend, espe-
cially for middle- and low-end carvings. In the future, 
however, the dominant method will continue to be 

manual carving, especially of high-end jade wares, 
which represents the inheritance of 5,000-year-plus 
tradition. The advancement of modern jade carving 
can only be achieved through enhancing creativity, 
deeply understanding jade culture, and balancing 
manual and automated machine methods. 
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